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Check these features-- 


@ Completely self-contained gas or air-powered instru- 
ment driving and timing unit for long, trouble-free 
operation in remote locations. 

e Constant high power...more than 20 times the torque 
delivered by conventional spring-wound mechanisms. 

e Timing accuracy continuous...no heavy “mainspring” 
to weaken or run down...unaffected by a + 20% vari- 
ation in supply pressure. 

e@ Self-starting...no winding or priming of power unit. 
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@ Flexibility...ideal as original or replacement equipment for 
strip chart and conventional circular chart instruments. 


e Built-in durability...timing mechanism internally sealed to 
prevent corrosion...large area internal ports prevent clogging. 


e Rugged dependability...all power unit parts exposed to gas 
are aluminum or stainless steel...inherently explosion proof. 


SORRY 


e Economical...normal air or gas consumption 5 cfh...operating 
pressure 5 psi... rotation 2 rpm. 


Then ask 
your American representative how the versatile GASCLOK 
can provide new metering accuracies and economies for you. 


AMERICAN’ 


Goy METER COMPANY 


INCORPORATED (ESTABLISHED 1836) 


AMERICAN 
METER 
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GENERAL SALES OFFICE: Philadelphia 16, Penna. « Albany * Alhambra « Atlanta 
Baltimore * Birmingham * Boston ¢ Chicago * Dallas * Denver ¢ Erie * Houston 
Kansas City * Los Angeles * Minneapolis * New York * Omaha « Pittsburgh * San 
Francisco * Seattle * Tulsa * Wynnewood « IN CANADA: Canadian Meter Company, 
Ltd., Milton, Ontario * Calgary * Edmonton * Regina 

SUPPLIERS TO THE GAS INDUSTRY for Ironcase, Tinned Steelcase, Aluminumcase and 
Welded Steelcase Meters * American-Westcott Grifice Meters * Instruments * Reliance 
Regulators * Apparatus ¢ Valves 
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CENTENNIAL YEAR 





Pit... 
» LIS tS 


Old Friend, New Face 

If you guessed that there might be a 
tie-in between the “blue sky” cover on 
this kick-off issue of our Centennial Year 
and the “blue sky” special report begin- 
ning on page 17, you are correct. After 
100 years, we have broken with tradition. 
Beginning with this issue, AGJ’s covers 
will have that “uptown” look, designed to 
whet the appetite and stir the curiosity of 
our readers, providing an idea of what’s 
inside before the cover is opened. What 
better way to celebrate being 100 years 
young than to have a “face lifting’? We 
hope you like the idea of “editorial” 
covers, like this January cover, like this 
issue, and if you do... let us know. 


» 
Who’s Old? 

Naturally, we are quite proud that 
American Gas Journal is the oldest, con- 
tinuously published magazine serving the 
gas industry. A vast amount of progress 
has been chronicled in its pages since 
1859, when the gas industry was still in 
its infancy. John B. Murray, founder of 
our predecessor, The American Gas Light 
Journai, did so to “shed light on a some- 
what (then) dark industry.” 

Our pledge to you, our readers, is that 
we will continue to “shed light” on all the 
marvelous achievements contributing to 
the never-ending progress of the gas in- 
dustry. Old in years, yes, but mighty 
young in spirit... that’s us! 


» 
Looking Ahead 

We had a choice . . . perusing 100 years 
of dusty bound volumes for a review of 
the past century... or calling upon mod- 
ern-day counterparts of Nostradamus and 
Jules Verne in the industry to preview the 
coming century. Faced with such a choice, 
AGJ’s editor’s decided the latter course 
would be far more exciting. 

Results of that decision takes form this 
month in “THE CENTURY AHEAD,” a prog- 
nostication on how the gas distribution 
industry will fare in the next 100 years. 
And, as the final page of copy and last 
piece of art went to the printers, we knew 
what Winston Churchill meant when he 
said... “blood, sweat, and tears.” But we 
enjoyed every minute spent in preparing 
it for you...and hope you will enjoy 
reading and studying this “fuel for 
thought” outlook. 

+ 
Next Month 

Fuel cells — what they are, how they 
work, and more about what they will 
mean to the gas industry will be featured 
in February, along with the “Outlook for 
*59,” a quick summary of what industry 
leaders foresee for the coming year. 
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SPECIAL REPORT: 
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How can the gas distribution industry best face the challenge of the next 100 years? 
Or even the next 25 years? Leading industry authorities, confiding their prognosti- 
cations to AGJ's editors answer questions about the future in this special report 
on the time-span between now and the year 2059. 


OPERATIONS & MANAGEMENT 


ni cs cK S RAE OAR eee 25 


Part one of a nine-part series, beginning in this issue, introduces a vital, searching 
study into one of the industry's most pressing problems — particulates in gas 
systems, how to measure them, and how to remove them. 


High-Btu Gases From Fluid Fuels.......................... 32 


Economics and basic process considerations are highlighted in chapter one of this 
important series on present and future methods of producing high-Btu gases for 
peak shaving and base load requirements. 


CONSTRUCTION 


ETC 39 


News about current and planned distribution construction projects. 
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REPAIR BROKEN MAINS 
IN 15 MINUTES! 


One-man job...any pressure... terrific economy! Not only 
splices main, but sealed gasket absorbs future traffic 
jar or frost heaving! Refer to page 8 of our new Catalog GW. 
M. B. Skinner Co., South Bend 21, Indiana. 
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NEWS HILITES OF THE INDUSTRY 





Reversal of the so-called “Memphis Case” lower court decision by the U. S. 
Supreme Court is hailed as major victory by gas industry leaders. The top 
judicial body, by a 5-to-3 vote, said in a majority opinion that business reality 
demands that natural gas companies should not be prevented from increasing 
prices when necessary to keep revenues and expenses in proper balance. 
Otherwise, said the court, the companies would find it difficult, if not impos- 
sible, to finance maintenance and expansion. The court noted that there was a 
big difference between “service type” contracts (used by most pipeline com- 
panies) and “fixed rate” contracts of the “Mobile Case” decision of two years 
ago (which requires customer consent in advance on rate increases). The 
court noted that the Natural Gas Act was designed not only to protect con- 
sumer interests but also the legitimate interests of natural gas companies “in 
whose financial stability the gas-consuming public has a vital stake.” 


Columbia Gulf Transmission Company is new name for the interstate pipeline 
facilities of Gulf Interstate Gas Company, acquired by Columbia Gas System, 
Inc. Acquisition has been approved by FPC. 


Regulatory Notes. A tax on gas and electricity has been proposed in California 
to help “relieve agriculture of its growing tax burden.” Suggestion was made 
to a state legislative committee studying state’s tax system. (Pity the poor sub- 
sidized farmer!) .. . Illinois Power Company has received Illinois Commerce 
Commission approval to construct two underground gas storage reservoirs— 
one in Randolph County and one in Madison County. Facilities will permit 
addition of space heating customers . . . Indiana’s PSC has authorized Indiana 
Gas and Water Company to provide space heating to 4700 customers in 16 
communities . . . Central Missouri Gas Company has asked Missouri PSC for 
permission to construct distribution systems in four cities — Kirksville, Lan- 
caster, Queen City and Greentop. Gas would be obtained from Michigan- 
Wisconsin Pipeline Company . . . South Carolina PSC has authorized Carolina 
Pipeline Company, Columbia, to build an intrastate system to serve three 
cities and various industrial and commercial customers . . . Laclede Gas Com- 
pany, St. Louis, has received Missouri PSC’s okay to increase rates by about 
$3,000,000 annually to offset increases in wholesale rates from its supplier 
and increases in gross receipts tax paid in communities it serves ... A public 
utility anti-strike bill is planned for introduction in the 1959 Alabama state 
legislature by Rep. M. B. McLendon of Bullock . . . East Ohio Gas Company 
will request increased rates in its service area — about 12 percent — to pro- 
duce additional $20,900,000 in revenue during 1960, first year new rates 
would apply; increase is needed to meet increased costs of gas, labor, taxes, 
supplies, and other expenses. 


First “offshore” natural gas well on U. S. side of Lake Erie has been com- 
pleted at 2525 ft by New York State Natural Gas Corporation about % -mile 
from shore near North Springfield, Pennsylvania. Well has been shut in at 
lake bottom level pending decision on use of gas and portable drilling plat- 
form used at site has been towed to harbor at Erie, Pennsylvania, for the 
winter. After fracture, well produced volume of 200,000 cu ft per day. 


Louisiana’s severance tax rate has jumped from 0.3 to 2.3 cents per Mcf 
as Governor Earl K. Long signed into law acts of a special legislative session 
boosting the tax by 2 cents, and simultaneously suspending a 2-cent gathering 
tax. Severance tax is paid at wellhead by pipeline companies and/or pro- 
ducers with gathering systems. Following the action, the FPC, while not 
issuing any order governing filing of rate changes reflecting the new tax, gave 
affected parties until December 31 to file changes. 
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Bringing you every DIESEL advantage my 


PLUS 10% MORE POWER sition 
the | 
H power-matched to John Deere “440” Crawlers | for t 
and Wheel Tractors, is a modern Diesel power plant 
that means even greater savings for you on time and | 
fuel. Equipped with this famous “Jimmy” Diesel engine, | 
John Deere “440” Tractors not only provide more pow- | 
er—10 per cent more than previous tractors .in the line 
—they also give you the faster response of high-com- 
pression, high-torque Diesel performance. 
In addition, the “fire insurance” of Diesel fuel opens | 
up new construction and materials-handling jobs to the | 
John Deere “440” in mines, dockyards, and other con- | 
fined areas. 
Whatever your reasons for preferring Diesel power, | 
act now—cash in on modern Diesel advantages with a | 
John Deere “440” Crawler or Wheel Tractor and match- 
ed working equipment. 
















A New answer to speedy, low-cost loading... | 
THE JOHN DEERE 831 LOADER | 


Take your choice of John Deere gasoline or Diesel power, but pick the 


new John Deere 831 Loader for a new low in earth-moving costs! Rugged When bucket is dumped from full-height position, it 
construction, plus the husky hydraulic system of the “440,” provides returns to the ideal 9-degree digging angle by use of 
extra pry-out pressure and lifting ability that greatly increase daily work the boom control only. 

capacity. 


Check into the new John Deere 831 Crawler-Load- 
er now—start setting new records for low-cost earth 
moving. 






Bucket has 7/8-yard heaped 
capacity, welded cutting 
edge, and welded spill 
sheet. 
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JOHN DEERE 


Introducing the FIRST 5-POSITION 
BACKHOE in the Field... 


S| THE New JOHN DEERE No. 51 


One man with a wrench can set the boom on this John Deere 51 Back- 
hoe in any of five mounting positions—in 15 minutes or less. End po- 
sition at right or left speeds flush-digging along buildings. End mounted, 

' the hoe folds against tractor to make a compact, well-balanced unit 
ers | for transporting. 
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” PLUS 


...a brand V@W center-position BACKHOE... 
THE JOHN DEERE No. 50 











Working depth of the 
John Deere 50 Backhoe is 
13 feet, 6 inches. Bucket 
has side-cutting edges and 
replaceable teeth. 
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Here’s reach and power to tackle any trenching job! Center- | ene. oom Cane cceonesous 
mounted boom has a 20-foot, 3-inch reach at ground level, swings | JOHN DEERE INDUSTRIAL DIVISION 





smoothly through a 205-de- 
gree arc by hydraulic pow- 
er. Two control levers do 


the job, while operator sits Mes h mon 5 —s -2 = 
in comfort. Same hydrau- 


lic system that operates A . Industrial 


backhoe also powers loader. JOHN DEERE 


© Moline, Ill. @ Dept. D-71-C 
Please send free information on [] “440” Diesel 
Crawlers [] “440” Diesel Wheel Tractors [] 831 
Loader [] 50 Backhoe [] 51 Backhoe. 
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. 
MUELLER. 


Line Stopper Fittings 
and Equipment 








g isolate sections of line 


‘i g tie-in lines and loops 





f @ repair leaks and equipment 


m replace and install equipment 
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All of these operations are performed in complete 
safety with Mueller Line Stopper Fittings and 
Equipment. And uninterrupted flow of fluid in the 
line is easily maintained by using the built-in 
stopping machine by-pass connections or a 
completely separate by-pass line. Welding stopper 
fittings are available for steel lines from %4” through 
12” in size. Mechanical joint stopper fittings for 

steel or cast iron in sizes from 1” through 12”. 





Write today for complete 
information on Mueller’s full line 
of Line Stoppers and other 
NO-BLO® fittings and equipment. 


MUELLER ¢€SO. 
DECATUR, ILL. 


Factories at: Decatur, Chattanooga, Los Angeles; 
In Canada: Mueller, Limited, Sarnia, Ontario 
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Extra speciais with captan odorants 





Captan has that 
extra special package 


Co) ama'co) | eae 





Our CAPTAN CANNER 
enables us to deliver 


ANY amount of 
ANY CAPTAN ODORANT to 


ANY customer. 





Gas Odor- 
ization is our 
ONLY busi- 


Don’t delay... 
phone, wire or write us today! 


co Se ¥ 
“hein a a ae alia ae ala” 


NATURAL GAS ODORIZING, 


P. O. BOX 15252 / HOUSTON 20, TEXAS 


$8.6 
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NOW...a NEW 
TRAC@DESLLELESI Re 


== DOUBLE PRESSURE CHAMBER | 


TAPPING MACHINE... 








\ ; 
« ...With these all-new features! 


Na power operator (air or electric) 
NEW! nylon boring bar guide 

NEW! ground key by-pass 
MEWS rigid chain mounting device 


use it by hand or with power operator 


MUELLER CO. 
DECATUR. ILL. 


nial G Factories at: Decatur, Chattanooga, Los Angeles; 
In Canada: Mueller, Limited, Sarnia, Ontario 
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BEST MONTH IN MORE THAN TWO 
YEARS was reported in October by more 
than 550 members of GAMA — making 
the gas industry the first major industry 
to make a complete recovery from effects 
of the so-called “recession.” Members 
see no signs of a letdown in 1959 either. 
Appliance deliveries in October included 
215,400 free-standing and built-in gas 
ranges, 428,000 units of gas central and 
direct heating equipment, and 256,300 
gas water heaters, along with a substantial 
flow of gas clothes dryers, refrigerators, 
incinerators, and air conditioning systems 
—-marking industry’s highest monthly 
shipment total since early in 1956. 

Four factors brought about the upturn 
—new home construction, which ex- 
ceeded even the most optimistic predic- 
tions, with total starts for 1958 likely 
to reach 1,200,000 — considerably more 
than 1957—and housing demand still 
greater than production; home moderni- 
zation, at record proportions with outlays 
topping $15 billion; increased use of gas 
appliances, now at over three pieces of gas 
equipment per home; and well-distributed 
purchasing power. 

Instead of moaning and waiting for 
business cycles to run their course, notes 
C. V. Coons, GAMA president, “the fast- 
growing gas industry has made a louder 
noise, produced a better mousetrap and 
rung more doorbells, than ever before.” 


FACTORY SALES OF GAS DRYERS 
will top 400,000 units during 1959 accord- 
ing to a joint forecast made by market 
research departments of industry manu- 
facturers and released through the Amer- 
ican Home Laundry Manufacturers’ 
Association. Forecast sees 1959 as the 
third highest sales year in history of the 
industry, exceeded only by 1955 and 
1956. 


OCTOBER CONSTRUCTION CON- 
TRACTS, sparked by large increases in 
housing and heavy engineering, rose 
to a new record for the month— 
$3,309,024,000 — 27 percent ahead of 
October 1957, according to F. W. Dodge 
Corporation. This was the sixth succes- 
sive month in which contracts have set 





MODERN, EDUCATIONAL DISPLAY tells story of natural gas from 
well to burner tip, illustrates some of many uses of gas, and shows 
Atlanta Gas Light Company's distribution system in 58 communities 
in Georgia. The 20-ft long portable exhibit, first shown at the South- 
eastern Fair in Atlanta, will be displayed throughout AGL's 29-county 


service area. 





new monthly records, and the six-month 
period total is the highest in history. 
Biggest increase over last year, in dollar 
terms, occurred in residential contracts, 
that totaled $1,595,041,000, up 37 per- 
cent over October 1957. 


UNITED GAS CORPORATION’S Beau- 
mont distribution division has joined one 
of the most exclusive clubs in the nation 
by successfully completing one million 
manhours without a lost-time accident. 
Texas Safety Association officials said the 
feat is a rare achievement. H. B. Sneed, 
division employee relations supervisor in 
charge of safety activities, noted that the 
group has been without a “time-lost” acci- 
dent since September 11, 1956. 


APPLIANCE DEALERS IN NORTH- 
ERN ONTARIO are “in hot water” this 
winter, attending a training program 
sponsored by Northern Ontario Natural 
Gas Company Limited and Twin City 
Gas Company, Limited, designed to give 
local appliance dealers a better knowledge 
of customers’ water heating needs. Series 
of evening classes stresses sizing of hot 
water heaters, and methods of computing 
heat loss in customers’ homes. 


SOME 200 DEALERS AND GAS UTIL- 
ITY MEN from U. S., the Orient, Hawaii 
and Australia will gather in the Hawaiian 
Islands February 24-25 for a Mid-Pacific 
Gas Merchandising Conference. First 
meeting of its kind ever held in the Pacific 
Basin, it is being arranged by Lee Gray. 
president of the Gas Appliance Society of 
Hawaii and James C. Stopford, president 
of Honolulu Gas Company, under joint 
sponsorship of the local gas association 
and the Pacific Coast Gas Association. 


OHIO INJECTOR COMPANY has 
opened branch warehouses at Houston 
and Los Angeles to serve territories ex- 
tending from the Gulf Coast through the 
entire western States areas. New Los 
Angeles facility will be managed by W. 
E. McComas; Houston operations will be 
managed by J. E. Marrin. 
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GAS HEATING PRICES 
RESIST COST OF LIVING TREND 
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BARGAIN. Overall cost of living and prices 
of other major heating fuels have doubled, 
based on 1935-39 averages as measured by 
the Bureau of Labor Statistics consumer price 
index, but average cost of gas for househeat- 
ing has gone up less than 16 percent. 


INFRA-RED DIVISION has been estab- 
lished by Van Dorn Iron Works Company 
to produce and market a new concept in 
infra-red heat generation. Patents have 
been applied for the burner-generator — 
entirely American in concept — which 
embodies no ceramic parts but utilizes 
metallic stretcher screens expanding with 
the cast frames. John S. McElwain has 
been named division sales manager and 
head of the Infra-Red Division of Van 
Dorn. 


MICHIGAN CONSOLIDATED GAS 
COMPANY has selected two of the na- 
tion’s most outstanding architectural firms 
— Smith, Hinchman, Grylls, Associated 
Architects and Engineers and Yamasaki. 
Leinweber — to design a rew $20,000,000 
office building in Detroit’s growing Civic 
Center “worthy of its place in ‘Detroit 
Tomorrow.’ ” Ralph T. McElvenny, chair- 
man of the board of Michigan Consoli- 
dated, said the two firms had agreed to 
combine talent and experience to produce 
the utility building that will house Mich- 
Con, American Louisiana and Michigan 
Wisconsin Pipe Line companies and other 
affiliates of the American Natural Gas 
Company system. 





i* 


NEW CHICAGO PLANT of Johns-Manville Corporation's Dutch 
Brand Division is among most modern of its kind in the country, 
specialized for production of pressure-sensitive pipe-wrap tepes and 
similar products. Seventh of eight new J-M plants opened during 
company's |00th anniversary year, it will boost Dutch Brand Division's 
production by 50 percent. 
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you can depend 
on Lone Star 
API pipe 


... quality controlled for long, trouble-free service 


Crossing rivers, bending over steep hills and rugged 
terrain is routine for Lone Star electric weld line pipe. 
Joe Roughneck, heart of the oil and gas industry, knows 
he can depend on Lone Star API casing, tubing and line 
pipe .. from the oil country’s own steel plant. Fully nor- 
malized, of course. 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 





STEEL 


c oO M P AWN Y 


EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | Midland, Texas | Tulsa, Oklahoma 

















COMING EVENTS 

IN THE GAS 

DISTRIBUTION 
INDUSTRY 





January 1959 


12-13 A.G.A.-PCGA public relations 
conference, Hotel Westward Ho, Phoe- 
nix, Arizona. 

16 Florida-Georgia Gas Association, 
annual sales conference, Orlando, 
Florida. 

16 Oklahoma _ Utilities Association, 
accounting section, Biltmore Hotel, 
Oklahoma City, Oklahoma. 

18-22 National Association of Home 
Builders, convention and exposition, 
Chicago, Illinois. 

19-20 Industrial Heating Equipment As- 
sociation, Hotel Cleveland, Cleveland, 
Ohio. 

19-20 Compressed Gas Association, an- 
nual meeting, Waldorf-Astoria Hotel. 
New York, New York. 

22 NEGA, operating division, Statler 
Hilton, Boston, Massachusetts. 

26-30 American Society of Heating & 
Air Conditioning Engineers, annual 
meeting and exposition, Philadelphia, 
Pennsylvania. 

29 NEGA, accounting division, Stat- 
ler Hilton, Boston, Massachusetts. 

29-31 A.G.A. Home Service Workshop, 
Jung Hotel, New Orleans, Louisiana. 


February 


18 NEGA, street department supervi- 
sors’ group of operating division, Ban- 
croft Hotel, Worcester, Massachusetts. 


March 


2- 3 A.G.A. general management con- 
ference, Hotel Statler, Cleveland, Ohio. 

4- 5 Gas Conditioning Conference, Uni- 
versity of Oklahoma, Norman, Okla- 
homa. 

5- 6 SGA distribution management 
round table conference, Jung Hotel, 
New Orleans. Louisiana. 

6 SGA accident prevention round 
table conference, Jung Hotel, New 
Orleans, Louisiana. 

9-11 Mid-West Gas Association, annual 
meeting and convention, Hotel Ft. Des 
Moines, Des Moines, Iowa. 

16-20 NACE, Sherman Hotel, Chicago, 
Illinois. 

19-20 NEGA, annual meeting, Hotel 
Statler. Boston, Massachusetts. 

24-26 PCGA sales conference, Sacra- 
mento, California. 

26-27 Oklahoma Utilities Association, 
annual convention, Mayo Hotel, Tulsa, 
Oklahoma. 

31-April 2 Corrosion Conference, Uni- 
versity of Oklahoma, Norman, Okla- 
homa. 


April 


1- 3 GAMA, annual meeting, Ameri- 
cana Hotel. Bal Harbour, Florida. 

6- 7 Instrument Society of America, 2nd 
national symposium on chemical, oil. 
and gas instrumentation, St. Louis, 
Missouri. 

6- 9 A.G.A. distribution conference. 
Netherland-Hilton Hotel, Cincinnati. 
Ohio. 

7- 9 A.G.A. industrial and commercial 
sales conference. Hotel Warwick, Phila- 
delphia, Pennsylvania. 


10 AMERICAN GAS JOURNAL, January, 1959 





} 
} 


SSCS CCT STS SCC Cw ewe ow ww -. 


OLS POSS 





OOOO DPF FS 





a 








Wedgeseal-Insulated Meter Bars 

— for tin (5-Lt through 30-Lt), aluminum and 
iron case meters in variety of connection sizes, 
with or without integral gas cock. 


Wedgeseal-Insulated Gas Cock 

— offered in lock wing and flat head styles, 
standard and “Retained Key" (tamperproof) 
construction. In %”, 1”, and 1%” sizes. Indi- 
vidually tested with 125-lb air under liquid. 


Wedgeseal-Insulated 
Union 


— available in %”, %”, 
i”, and 1%” sizes. Rec- 
ommended for working 
pressures up to 150 psig. 


Eclipse 
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CAN'T BE LEFT OUT—it is integral with 
the tailpiece. 


WON'T SHEAR OFF—has exclusive wedge 
design that withstands 350 ft-lb torque with- 
out damage. 


WON'T DETERIORATE—nylon (Zytel 105) 
is not affected by natural, manufactured, or 
LP gas; is form stable at 400° F, and suitable 
for continuous operation at 275° F. 


SIMPLIFIES INSTALLATION—assembly of 
insulation is eliminated, and Wedgeseal- 
Tari (ohi-to MMe lol Maola <MMoliloMEiil-11-1 am lol eMac -To (lla) 
number of threaded fittings and make-up 
time. 


Add it up—4-way protection against metal- 
to-metal contact, against shorting or jumping. 
Wedgeseal is the strongest, simplest, most eco- 
nomical insulator you can use. Prove it out at no 
cost—-send for a free Wedgeseal-insulated unit 
today. Use the convenient coupon. 


GAS SERVICE PRODUCTS DIVISION 
Eclipse Fuel Engineering Co. 
1108 Buchanan St., Rockford, Illinois 


Please send me free of charge the following Wedgeseal-insulated unit: 
UNION 


GAS COCK 
Ret Head 


for [) tin, 1] aluminum or 
iron case. 








Natural Gas Provides... | AN 


LIFELINES fo. TOMORROW i 
| in PIPELINES planned TODAY =, 





In the next few years, the people in the West are 
going to have a lot of new neighbors. The western states 
served by El] Paso Natural Gas Company and its sub- 
sidiaries are growing three times as fast as the rest 
of the nation. 


There are good reasons for this rapid growth — 
climate, scenery, a dynamic economy. New businesses 
are starting, old businesses are expanding. 


Spurring this progress are energy supplies — natural 
gas, liquid petroleum, water power and solid fuels. They 
fuel business machinery, heat homes, power mills, pro- 
vide the basic essentials for the comforts of life. 

Today, natural gas is the West’s fastest growing source of 
energy. Use of natural gas is expected to rise an estimated 
86 per cent in the decade ending in 1966. 


It’s our job to see that the West gets that gas. We are 
constantly searching for new reserves, developing them 
and then building the pipelines to deliver the gas to 
distributors and industries, from wells hundreds of 
miles away. 

This effort pays off in the assurance that years in the 
future — even with demand growing at a record pace — 
the West will have the energy supplies essential for 
continued growth. 


EL PASO NATURAL GAS 

















Common Stock listed on the New York Stock Exchange, Midwest Stock Exchange and Pacific Coast Stock Exchange. 


Registrars; New York, City Bank Farmers Trust Company; Chicago, The First National Bank of Chicgo. 


Transfer Agents: New York, The Chase Manhattan Bank; Chicago, Continental Illinois National Bank and Trust Company of Chicago. 
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C. R. Rikel H. M. O’Haver 


@ C. R. Rikel has been promoted to 
executive assistant in the Southern Cali- 
fornia Gas Company succeeding G. H. 
Pickett who was recently appointed man- 
ager of procedures analysis. Rikel will be 
responsible for building coordination, in- 
surance, and preparation of the capital 
budget for the company. Resulting moves 
in the sales department included appoint- 
ment of industrial sales supervisor H. M. 
O’Haver as central division sales manager, 
succeeding Rikel. Moving to O’Haver’s 
former position will be A. G. Crews, for- 
mer San Fernando Valley division sales 
manager. S. W. Lynch, staff assistant in 
commercial sales, Los Angeles, will suc- 
ceed Crews as Valley sales manager. 


@ S. A. Moxness has been named presi- 
dent and chief executive officer of North- 
western Public Service Company suc- 
ceeding G. R. McArthur who retired 
November 1. Board of directors also 
elected A. D. Schmidt vice president— 
operations. McArthur became vice chair- 
man of the board and will continue as a 
director. 


es 


G. B. Johnson 


S. A. Moxness 


@ George B. Johnson, executive vice 
president, Minneapolis Gas Company, has 
been appointed chairman of the ASA 
sectional committee, Project Z21, A.G.A. 
Approval Requirements Committee. The 
group, a sectional committee of Ameri- 
can Standards Association, supervises 
preparation of national standards for ap- 
proval and installation of gas appliances 
and accessories. 


@ Ralph C. Bain has been named an 
executive assistant to W. R. Stephens, 
president and board chairman of Arkan- 
sas Louisiana Gas Company. Bain will 
also serve as an assistant to D. W. Weir, 
executive vice president. 


@ George L. Stockman, former director 
of advertising for Bird, Inc., has been 
named to the new post of manager of 
sales promotion for East Ohio Gas Com- 
pany. 








MEN AT WORK 


IN THE GAS DISTRIBUTION INDUSTRY | 





@. Allan Clarke, who served in a similar 
position during 1954 and 1955, has re- 
turned to Honolulu Gas Company as ad- 
vertising and sales promotion manager. 
Prior to rejoining the utility, he was with 
Batten, Barton, Durstine, and Osborn in 
their San Francisco office. 


@ John S. Shute, former operator of the 
butane-air system at Camas and Wash- 
ougal, Washington, has been elected to 
the board of directors of Northwest 
Natural Gas Company succeeding Will- 
iam L. Phillips, who died October 14. 
Shute was president of United Gas Com- 
pany of Washington until it was merged 
with Northwest Natural Gas in 1956. 


@ James Woodall has resigned his posi- 
tion of eastern sales engineer with Sprague 
Meter Company effective October 31. 


D. B. Sprow G. B. Bennett 


@® Dwight B. Sprow has been elected a 
director of the Houston Texas Gas and 
Oil Corporation and of Coastal Trans- 
mission Corporation, major pipeline sub- 
sidiaries of The Houston Corporation. 
Sprow is executive vice president of both 
subsidiaries. G. B. Bennett has also been 
elected to the board of directors of Hous- 
ton Texas Gas and Oil Corporation; he is 
vice president of Houston Texas Gas and 
Oil and of the parent company. 





@ Crosby Brezee, assistant to the vice 
president in charge of sales, retired Dec- 
ember 1 after nearly 40 years of service 
with Long Island Lighting Company. 


@ Harold R. (Hal) Heath Jr., design en- 
gineer in the Mountain Fuel Supply Com- 
pany’s distribution division, has been 
named meter shop foreman and assigned 
the additional duties of supervising com- 
pany’s gas laboratory and technology. 
LaVarre J. Walter, chemical engineer at 
MFS Provo office, has been named to 
succeed Heath as design engineer. 


@ Victor E. Brooks, chief accountant for 
Mountain Fuel Supply Company, retired 
December 1 after more than 34 years of 
service. 


@ Karl E. Schmidt, vice president and 
engineer of Michigan Consolidated Gas 
Company, has received an honorary 
doctorate degree from Wayne State Uni- 
versity. He was the first man to receive a 
master’s degree in engineering from 
Wayne. 


@ Ewing C. Gordon, Mamont district 
superintendent with New York State Nat- 
ural Gas Corporation, retired November 
1 after 40 years’ service. 


@ Cecil V. Griffith, controller, Northwest 
Natural Gas Company, and Frank L. 
Holleman, secretary and treasurer, Arkan- 
sas Louisiana Gas Company, have been 
elected to membership in the Controllers 
Institute of America. 


@ Warren A. Knight has been named di- 
rector of publicity of Public Service Elec- 
tric and Gas Company succeeding the late 
Joseph A. Gallagher, who died November 
1. Knight was formerly assistant director 
of publicity. 


@ Harrington A. Rose has teen appointed 
sales engineer — gas equipment for the 
Buflovak Equipment Division, Blaw-Knox 
Company. Former marketing representa- 
tive for Transcontinental Gas Pipe Line 
Corporation, Rose will now represent 
Buflovak in sales of gas equipment such 
as gas cleaners, separators, foggers, and 
Tracyfiers. 














LEN 


WILKINSON 





THE NEW MINIATURIZED 
WILKINSON Line Locator Model W-3 


This radically new, powerful transistorized sub-surface locating instruments weighs only 
four pounds and is one-fourth the size of conventional pipe locators. 





It's as handy as a flashlight; the transistors will rarely ever require replacing; non-leak 
mercury cells will last at least ten times longer. The maintenance is trivial. Molded glass 
fibre instrument cases insure maximum protection. The aluminum connecting handle tele- 
scopes to 17” and the entire instrument is packed in a substantial carrying case. 


PRODUCTS 


3987 Chevy Chase Drive, PASADENA 3, CALIFORNIA. SYivan 0-4314 











COMPANY 
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CHAPLIN 
FULTON 


model 1100 gas regulator 


= 
You can’t buy, beg, borrow or stealamore © SIMPLER INSTALLATION Only one connection 


versatile pressure regulator than MODEL required. No complicated pins or toggles to 
1100. Nor has traditional Chaplin-Fulton adjust. 


ruggedness, simplicity or accuracy been You can standardize on MODEL 1100 for a 


forgotten in this new modern design. Size id r ae Hie ial 
—2” only, screwed, flanged 125 0r250ASA. oo tae SS ee a, Ce SS 
? ’ distribution installations. 


WIDER APPLICATION Inlet Max.— 400 
psi. Outlet Range—1” to 150 psi. 
GREATER CAPACITY 24,000 cfh at 10 psi 
‘to ounces; 114,000 at 100 psi. Body con- 
toured for flow. 

EASIER MAINTENANCE Regulator or 
pilot can be serviced without disturbing 
the other. Quickly accessible orifices in 
both, easily renewable. 


Write for bulletin 1100 / (oe) ljr- Won 


MANUFACTURING COMPANY 





ee lat-lel i= 
pressure 
rejifey| 
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MEN AT WORK 


@ Philip S. Harper, Jr. has been elected 
president of Harper-Wyman_ succeeding 
Philip S. Harper, Sr., retiring president 
and founder of the firm. Harper, Sr. will 
continue as chairman of the board, and 
also serve as advisor on product research 
and development. 








ia 
J. R. North 


P. S. Harper Jr. 


@ J. R. North has been elected president 
of Commonwealth Associates, Inc., suc- 
ceeding J. H. Foote, retiring president. 
Foote has been appointed director of 
engineering for Commonwealth Services, 
Inc., parent company of Commonwealth 
Associates of which he has been vice 
president and director since 1949. He will 
continue to function as chief engineer of 
Commonwealth Associates in addition to 
his new duties. C. D. Birget and F. E. 
Sanford have been elected vice presidents 
of Commonwealth Associates. 


@ Arthur D. Church, manager of San 
Joaquin division of Pacific Gas and Elec- 
tric Company and formerly division man- 
ager of the company at Stockton and at 
San Rafael, retired December 31, Vern 
C. Redman, now assistant division man- 
ager, succeeds Church. 


@ Highlighting a series of recent promo- 
tions at Northern Illinois Gas Company 
was appointment of William E. Preston 
as director of planning for the utility, a 
newly-created position. Daniel E. Garrity 
succeeds Preston as central division man- 
ager. Other key promotions included Roy 
W. Holdiman to succeed Garrity as west- 
ern division manager; Robert J. Eby to 
assistant central division manager, a newly 
created position; David T. Strieff to suc- 
ceed Eby as central division commercial 
manager; George C. Habenicht to suc- 
ceed Holdiman as district manager for 
Fox Valley area; James F. Ahern to suc- 
ceed Habenicht as district operating sup- 
erintendent for the Ottawa area; and 
Edward B. Boyd to Rock River district 
manager succeeding Strieff. 


@ Doa E. Moore has been named reg- 
ional sales manager for Auburn Machine 
Works, Inc. He recently resigned as sales 
and advertising manager of Earth Equip- 
ment Corporation of Los Angeles to join 
Auburn. 


@ Richard I. Barlow has been named 
Manager, sales and application engineer- 
ing department of Barton Instrument 
Corporation. Prior to joining Barton, 
Barlow was with Bristol Company, 
--—(ailiaralaaaae Company and Panellit, 
ne, 


Correction 


James W. Smith recently resigned his 
position as sales engineer with Sprague 
Meter Company to accept the position 
as district manager of the Dodge City, 
Kansas, district for the Peoples Nat- 
ural Gas Division of Northern Nat- 
ural Gas Company. The district serves 
16 communities. 





THIS GAS STOP 
WILL WO7 STICK... 















Re-Lubrication 


oes the 
TRICK 


TEFLON COATED 


GLAND RING LOCKING PIN 


O-RING SEAL 


CAST BRONZE PLUG 
CAST IRON BODY 


s 1. P. GREASE BOSS 
WITH LUBRICANT PLUG 


ONE OF FOUR 
LUBRICANT GROOVES 
IN BODY 


BOTTOM CAVITY 


A newly designed HAYS 
Lubricated and Tamper- 
Proof Gas Stop... 


Stop is completely lubrica- 
ted at the factory ... 

Four Grooves in body, and 
Lubricant Plug provide for 
pressure re-lubrication .. . 
Locking Pin positively pre- 
vents tampering at top of 
stop... 

O-Ring prevents top leak- 
age... 

Tefion Coated Gland Ring 
reduces friction between 
top of plug and gland ring... 


LUBRICATED 


TAMPER-PROOF 


SAFETY 
GAS STOP* 





Lower initial and turning 
torque... 


Extra grade gray iron body, 
gas service bronze plug... 
Individually tested . . . 


Black or Galvanized, Flat 
Head or Lockwing Pattern... 
Sizes: %”, 1”, 1%”, 1%”, 
2”, for 125 psi. W. P. 


Write for Folder 121 and prices. 


*Patent applied for. 


“NEW... Solid Bottom Construction 
Prevents Leakage and 1a 


pering 





GAS SERVICE PRODUCTS 


HAYS MANUFACTURING CO. 


ERIE, PA. 
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TEST THIS 
NEW 

HOME GAS 

FILTER 


at our expense’”’ 


The response has been overwhelming! It has proved 
to us the great need for this economical gas filter 
for installation right in the home. | Accept our FREE offer 
It’s the economical way to remove dirt, pipe ; am 
; to give you a Staynew Home Gas Filter 
scale, and other foreign matter from natural gas without chllestion. Tet 4 any way you 


lines, and keep your customers’ appliances operating like, and see for yourself its many advan- 

efficiently. tages. All we ask is that you write us on 

Thousands are already in use . . . hundreds PE LY ENE: BH: eS a 

Pay x the filter goes only to authorized personnel. 

more are now on test. W hy don't you take steps Address: Dollinger Corporation, 99 Centre 
to minimize service calls by stopping dirt—the Park, Rochester 3, N. Y. 


major source of clogged pilots—right in the home? 


<r DOLLINGER 


LIQUID FILTERS e PIPE LINE FILTERS « INTAKE FILTERS e HYDRAULIC FILTERS ¢ ELECTROSTATIC FILTERS e MIST 
—/ = COLLECTORS « DRY PANEL FILTERS e SPECIAL DESIGN FILTERS « VISCOUS PANEL FILTERS ¢ LOW PRESSURE FILTERS 


HIGH PRESSURE FILTERS « AUTOMATIC VENTILATION FILTERS ¢ NATURAL GAS FILTERS « SILENCER FILTERS 
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| plays the dominant role in our lives and it will 
be even more important to future generations. Man, through 
efficient utilization of energy, has been able to extend his 
own physical capabilities. How far he will progress in the 
next 100 years will depend primarily on how much energy 
he is able to supply to himself and how he uses it. 

Unquestionably, the demand for energy in the next cen- 
tury will be like the proverbial snowball rolling downhill. 
Contributing to this insatiable appetite for energy will be 
a continually growing population, improving technology, 
greater demand for more goods and services .. . all needing 
more energy ... always an upward spiral. 

What does this mean to the gas industry? In its next 100 
years, it will probably experience developments far greater 
and more radical than our minds can conceive. The biggest 
change will come in the manner in which we supply our- 
selves with gas. 

Gas will have a definite place in our world as long as there 
is a demand for any of our present day fuels ...a fact not 
likely to change for at least a century. 

How much energy will we need in the century ahead? 
Enough to supply not only basic needs but also to feed in- 
creasing demands of an economy dependent on technologi- 
cal progress... progress that has a voracious appetite for 
energy. 

According to demographers, economists, and other seers 
of repute, in just 16 years — by 1975 — the population of 
the U. S. will grow to 230,000,000 people . . . some 60,000,- 
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QUADRILLION BTU'S 
























AMERICAN GAS JOURNAL, January, 1959 


ee ee eee ee 








TOMORROW’S CHALLENGE: Meeting The Energy Demand 





000 more than today’s count... and energy demands will 
be 66 trillion Btu...up over 50 percent from today’s 
demands. 


By the year 2000, the population will have nearly doubled 
to 330,000,000 people and energy demands will be 112 
trillion Btu...2.6 times as much as today’s demand. 


In 2059, a century later, we may have as many as 600,- 
000,000 people, and they’ll insist on 5.7 times as much 
energy! 


Fantastic? Perhaps, but extension of average growth rates 
in population, per capita energy demands, and total energy 
demands into the future indicates these projections to be 
reasonable. We are not attempting in the report to make 
an accurate forecast ... only a “guess-timate” to be used as 
a guide to the possible future. Too many unforeseen factors 
can and might appear to change these projections in either 
direction. 

Yet there is little reason to doubt that our economy will 
continue its long term trend toward increased industrializa- 
tion and automation, factors that inevitably require higher 
levels of energy needs per unit of production. Shorter work 
weeks and more leisure time make necessary higher in- 
dustrial productivity ... and energy needs can go only one 
way — up. 


How will we fill the energy needs of the future? The gas 
industry, of course, is intensely interested in the answer to 
this question. The answer may be two-fold: 


1. Get more from energy sources we now have, and 
2. Develop new energy sources. 


The conversion of energy, points out Dr. Martin Goland, 
is the classical problem of the physical sciences... a prob- 
lem that is receiving more and more concentration by re- 
searchers. 

And, as noted by Dr. Martin Elliott and Marvin Chandler 
in their 1958 review, the gas industry’s future is inextricably 
linked with overall energy problem...an area where we 
must advance our knowledge and technology to satisfy 
enormous energy demands if our economic and sociological 
progress is to continue. 

We must develop new sources. The supply of natural gas 
will eventually dwindle to almost nothing, despite a rosy 
picture for the short term — 25 years or so — and it will 
become necessary to supplement natural gas with huge sup- 
plies of synthetic natural gases. We can use both coal and 
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oil shale to produce this gas. Ample supplies of fossil fuels 
exist to supply energy demands for the next century... but 
not as natural gas. 

Nuclear energy is going to play an increasingly larger 
role. Solar energy someday will be a major energy source 
... and a simple, long known process for making gas from 
sewage and waste may be vitally important...as well as 
yet unheard of, undreamed of methods. 

Of even greater importance is the belief that we must 
utilize our present energy sources to greater advantage. 
From the long-range view point, we certainly aren’t doing 
that today .. . pessimistic as it may sound. For example, in 
the 19th century, the efficiency of our U. S. energy system 
was only 8 to 10 percent; from 1900 to 1959, this efficiency 
rose to nearly 33 percent; by the year 2000, it should rise to 
40 percent; by 2050, it will need to rise to 45 to 50 percent. 

To do its part, the gas industry will have to take advan- 
tage of every technological and economic advancement 
available to it. Needed will be higher Btu gases . . . to reduce 
distribution costs; more and better storage ...to provide 
smoother operations; better utilization... by improving 
appliances and gas using processes to do more with less gas. 
We will have to discontinue inferior uses of the most val- 
uable of premium fuels... waste that future generations 
cannot afford. 

All of this will take research ... and development... and 
application of the fruits of that research and development. 


ENERGY USES & ENERGY SYSTEM EFFICIENCY 
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What will be the gas industry’s new role in the coming 
century? 

Today, the gas industry has emerged as the purveyor of 
bulk energy—in the form of natural gas—for the homes and 
industries of the nation. The period of extension to new 
areas is being replaced by a period of intensive cultivation 
of existing markets and continuing peripheral expansion as 
urban centers expand under the pressures of booming popu- 
lation growth. The latter trend will dominate future growth 
of the gas industry. 

To a large measure, the position of the gas industry in the 
future will depend on how it meets its competition. Com- 
petition, as Tippy pointed out in his forecast to the year 
2000 (American Gas Journal, October 1956) always gets 
back to price...except for those most fortunate applica- 
tions of gas where clear technological advantages make 
price relatively unimportant. 

Technological advances and advantages aren’t the ex- 











Prescription for Prognosticating ... 


“You have to be a bit crazy,” wrote 
Mr. X, “to make predictions a whole 
century in advance. But, it’s a lot of 
fun and—who knows—maybe some 
or even most of these ‘blue sky’ pre- 


doubtedly, it would be much easier to 
review the past 100 years (we can 
look it up in the bound volumes) 
than to prognosticate on the next 100 
years. But, we think you—our readers 


dictions will come true.” —are more interested in what’s to 
Mr. X, let us add, is a composite come than what’s happened. 
of several well-known gas industry This special report is fabricated 


men, noted for their practical views 
on nearly everything, who contributed 
generously of their time and thoughts 
to provide material for this report. 

But even our “Mr. X” has an adven- 
turesome side and admits to an occa- 
sional desire to do some “daydream- 
ing.” Fortunately for us, we found 
many men like Mr. X who came 
through with predictions about the 
future. 

Even though few of us will be here 
in 2059 to check up on these prognos- 
tications, we will at least have pro- 
vided some “fuel for thought” for 
both present and future generations. 

Why should anyone go to the 
trouble to attempt such a wide-screen 
look for 100 years ahead? Well, why 
not? Paraphrasing Sir Richard Living- 
stone, we must have “short term ob- 
jectives, and very, very long range 
views.” 

This year—1959—marks the 100th 
year of AMERICAN GAs JouRNAL; 100 
years of continuous publication and 
service to the gas industry. Un- 


from many raw _ materials — ideas, 
comments, suggestions — from many 
sources. Men from all phases of the 
gas industry have contributed. They 
are men who face today’s problems 
today, and at the same time envision 
the future and how to face it. 

A considerable amount of the basic 
material for this 100-year outlook has 
been drawn from recent forecasts such 
as the “Long Term Outlook for 
Energy Demands,” by Dan Parson, di- 
rector of A.G.A.’s statistical bureau; 
“The Bright Future for the Gas Indus- 
try,” by Dr. Martin Elliott of the Insti- 
tute of Gas Technology and Marvin 
Chandler of Northern Illinois Gas 
Company; and “Fuel Availability and 
Future Power Demand,” by Harlan 
W. Nelson of Battelle Memorial Insti- 
tute. 

Among the contributors providing 
us ideas are such authorities as M. F 
Hall of Ebasco Services, W. B. Tippy 
of Commonwealth Services, Inc.; L. 
C. Rohret of Middle West Service 
Company, A.G.A.’s Research Staff, 


members of the IGT staff, Elisha 
Gray II of Whirlpool Corporation, 
Vint Long of Texas Eastern Transmis- 
sion Corporation, H. Emerson 
Thomas of H. Emerson Thomas and 
Associates, Inc., Martin Goland of 
Southwest Research Institute, C. S. 
Stackpole of A.G.A., and many, many 
others in the gas industry and compa- 
nies related to it by reason of services 
and products. To all of these we extend 
our heartfelt thanks and grateful appre- 
ciation. 

Digesting thousands of ideas and 
ten thousands of words into a 10-page 
report has been tedious, interesting. 
and enlightening. To our good for- 
tune, we found much concurrence on 
basic ideas . . . even when the idea 
contributors were from widely diver- 
gent parts of the industry. 

Summed up, we find there is gen- 
eral agreement that the outlook for 
the gas distribution industry in the 
next 100 years is really bright. . . and 
such agreement (to quote our 
friend Dan Parson) “is no inconsid- 
erable accomplishment . .. where mul- 
titudes . . . will argue the merits of 
their own estimates at the drop of 
a hat.” 

After you have read, discussed, and 
cussed this special report at length, 
file it for review 10 or 25 or even 100 
years hence... it should provoke some 
comment then, too. 

— The Editors. 








18 


AMERICAN GAS JOURNAL, January, 1959 


—_----* 
cccvcuue 


—=--- 
cececaogcegvecec&v»uvevvuc&e 


QQ FSS eer eeeeeeeeeerwrerrerrerrrrerrveewreree 











= 
wi 
= 
w 
> 
wn 
> 
© 
a 
w 
p 
wi 








ee 


e¢ecececeurve 


se 
weecteceaaceggc»ges 


i 


om 





clusive property of the gas industry, however. Competition 
is going to grow keener, and tomorrow’s chief competitor 
is going to be electrical energy. Nuclear techniques for 
generation of heat and electricity will increasingly dominate 
the competitive scene. Other fuels, too, will provide con- 
stant competition. 


Where will the future competition be? Increasingly more 
so in the areas of cooking, water heating, refrigeration, 
space heating, space cooking, and commercial and industrial 
uses. That about covers the market for gas doesn’t it? 

There are no protected markets. The supplying of energy 
is a highly competitive business . .. and competition means 
price. Whenever one type of energy can do a task better... 
and usually cheaper... it will supersede another energy 
source. 

Natural gas has replaced coal and oil in many places. 
Electricity is now making inroads into the domain of gas 

. and in 100 years, will inevitably enlarge its gains. Gas 
and electricity will dominate the competitive energy market 
of the future ... oil and coal will decline. 

Price and supply — these are the problems that will be 
of even greater concern to the gas industry in the future. 

One answer to them may be that we’ll have to change our 
concepts of the “gas” industry to become something en- 
tirely new...an “energy” industry. 

Since natural gas accounts for some 95 percent of all the 
energy supplied today by the gas industry, let’s take a look 
at it, especially price. Unless caution is exercised, the gas 
industry could price itself out of the market. 

Price is based on cost, and natural gas costs include find- 
ing, developing, field processing, transmission, and distribu- 
tion through complex and increasingly expensive under- 
ground systems to the users’ meters. 

Just about 30 years ago, gas was a surplus fuel and had 
yet to attain the stature it has today. In that 30-year period, 
the gas industry has developed enormously . . . the nation’s 
fifth largest industry, Yet under our present economy, we 
are lavishly using this most refined of all fuels for all pur- 
poses where heat is required. 

Costs of supplying it are mounting and, ultimately, it will 
no longer be economical to use gas in rough services. Nat- 
ural gas reserves are being depleted and, since there is no 
way to replenish them, costs of finding and developing addi- 
tional reserves will continue to mount while the supply 
dwindles. 


Within 25 years — about when we reach maximum pro- 
duction — we will be far enough along in our program of 
discovery, development, and depletion to foresee and predict 
with reasonable accuracy the exhaustion of our natural gas 
resources. 

Increasing costs of natural gas, meanwhile, will spur re- 
search and development of new processes for making 
synthetic natural gas. The return to the manufacture of gas 
will be unlike anything we have known, notes L. C. Rohret. 

By the year 2000, the gas industry will be comprised of 
plants capable of making vast quantities of gas. The indus- 
try will depend on huge base load gas manufacturing instal- 
lations located in coal fields and oil shale areas, with the gas 
they make transported to market via pipelines . . . existing 
and new pipelines. The flow of gas will assume a new pat- 
tern... unlike today’s. Smaller local gas-making plants will 
be necessary to provide for peak-shaving and emergencies. 

Such an arrangement... based on technological progress 

. will assure the existence of the industry insofar as supply 
is concerned ... and if the industry pursues with vigor its 
program of research and development, price of the gas of 
tomorrow will be competitive. 

Most exciting feature of tomorrow’s “gas” or “energy” 
industry will result from application of such devices as the 
fuel cell and new techniques for producing heat at maximum 
efficiency from the gas supplied. 
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THE CRYSTAL BALL 


Speculation about the future must, in part, be based on 
projections of various factors that will influence said future. 
A basic yardstick for practically all prognostications of this 
type is projection of population growth. From this, we are 
able to determine other probable or possible trends, espe- 
cially those that are intimately related to population. This 
includes per capita use of energy, which coupled with popu- 
lation growth, allows us to estimate future energy demands. 

Accelerating rates of population growth have certainly 
been an important factor in development of our energy re- 
sources in general and the gas industry in particular. 

Numerous estimates and guess-timates on the number of 
people who will inhabit this nation in the future have been 
made recently. For the population projection to the year 
2000, we have used estimates by Dan Parson, director of 
A.G.A.’s statistical bureau. He concludes, after reviewing 
numerous such predictions, that a realistic figure is 330,- 
000,000 people by the year 2000, and implicit in that esti- 
mate is a total of 230 million in 1975. This agrees to a recent 
Bureau of Census estimate for 1980 — from 231,000,- 
000 to 273,000,000. 

This projection takes us only to the start of the 21st cen- 
tury. From that point, we have had to make a “guess-timate” 
of our own, one that we feel is reasonably realistic. Assum- 
ing 170,000,000 people in 1959, the estimated population 
in 2059 at various rates of growth would be: 


If Rate of Estimated Population 
Annual Growth Is: In 2059 Would Be: 
0.5% 280,000,000 
1.0% 460,000,000 
1.5% 754,000,000 
2.0% 1,.230,000,000 
3.0% 3.250,000,000 
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The annual rates of growth noted in the table were cited 
by different “authorities.” The U. S. Department of Health, 
Education, and Welfare recently estimated the population 
in 2050 would range from a minimum of 290,000,000 to a 
maximum of one billion. 

AGJ’s “guess-timate,” as reflected by the dashed line on 
the accompanying population chart, assumes that the cur- 
rent population growth rate of 1.5 to 2.0 percent annual 
will gradually taper off to 0.5 to 1.0 percent in the last 50 
years of the next century. 

As Dr. Harlan W. Nelson points out, the birth rate of 
recent years will not be maintained; growth will be closer 
to the lower fertility rate projections of the Census Bureau. 
He cites as reasons the insecurity engendered by world-wide 
political tensions, continuing rises in the cost of living, and 
the increasing pressure of population growth upon the coun- 
try’s natural resources. Energy demands of the maximum 
growth, he notes, would assume fantastic proportions... 
and population probably will never go too much above 
estimated minimum growth. 

Each person added to the total population adds to the 
energy demand at an assumed annual rate. Parson, analyzing 
trends in per capita energy use in the U. S., found the trends 
reasonably consistent in the years since 1940 and in years 
prior to 1930 (the depression decade did not agree). He 
extended these trends to the year 2000 and we have extrapo- 
lated them to 2050 on the same basis: 


PER CAPITA USE OF ENERGY 


1955 


242 million Btu per person 
1975 285 million Btu per person 
2000 340 million Btu per person 
2025 400 million Btu per person 
2050 480 million Btu per person 


By multiplying the population estimates by the estimated 
demand for energy per capita, one can determine total 
energy per capita requirements for the future. This is shown 
in the chart, Total Future Energy Demands, which is plotted 
from the following table. 


TOTAL FUTURE ENERGY DEMANDS 


Estimated Per Capita Total Energy 
Year Pop. Energy Demand Demand 
(Btu) (Btu < 10'°) 
1959 170,000,000 250,000,000 42.5 
1975 230,000,000 285,000,000 66.0 
2000 330,000,000 340,000,000 112:0 
2025 420,000,000 400,000,000 168.0 
2050 510,090,000 480,000,000 245.0 


Also shown on the chart is the amount of this total de- 
mand that could be met by the gas industry... in the area 
of competitive uses. This does not mean the amount that gas 
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will be supplied, only the area where gas might be used. This 
is the area where keen competition can be expected. 

Some energy requirements cannot utilize gas .. . particu- 
larly the mobile uses such as fuel for motor vehicles, rail- 
roads, aircraft, etc. 

Gas, however, is seen as having a greater share of the 
competitive energy requirements market between now and 
2000; in the period after that — up to 2059 — much de- 
pends on how the industry develops. 

Parson, using conservative approach, based on historical 
rate of growth trends, foresees an increase from the gas in- 
dustry’s 52 percent of the competitive energy market in 
1955 to 74 percent in the year 2000. 

While energy requirements will grow, not too much 
change is foreseen in energy uses. Efficiency in the use of 
evailable energy will experience some change. As shown in 
the chart on Energy Uses and Energy System Efficiency, the 
relationships of energy for work, process heat, and comfort 
heat will be relatively stable. This chart is an extrapolation 
of Tippy’s forecast, made in 1956. 

Energy usage for comfort heat has dropped from 55 per- 
cent in 1900 to about 35 percent in 1959, Future growth in 
this demand will be proportional to population, once every- 
one is warm. Efficiency here has risen from 50 to 60 per- 
cent, while the amount of total demand has declined. 


Process heat use of energy has remained fairly constant 
at 11 to 12 percent of the total, and has risen in efficiency 
from 30 to 45 percent. 


Energy for work has been the major gain, climbing from 
35 to 55 percent, and has risen in efficiency from 20 percent 
in 1900 to 25 percent today. 

Efficiency of our total energy system will probably in- 
crease from the present 30 percent to 40 percent by the 
year 2000 and an increase to 45 or 50 percent will be needed 
— but probably not attainable — by 2050. 


Prospects for improvement in efficiency are diminishing 
and future increases in demand for energy must then be met 
by greater increases of supply, notes Tippy... making the 
supply problem even more acute for the future. 


AVAILABLE ENERGY: 
Enough? 


Fluid fuels — oil and gas — occupy a prominent role in . 


the pattern of energy utilization, both in the past and in 
future projections, state Elliott and Chandler in their study, 
“The Bright Future for the Gas Industry.” The following 
table, taken from that study, is a summary of recent esti- 
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mates of total future reserves of fossil fuels in units of 
“Q.” (The unit Q is 10'* Btu, or 10 trillion therms of natural 
gas; it may be visualized as a sphere of natural gas 24 miles 
in diameter. ) 


FUTURE FOSSIL FUEL RESERVES 
Recoverable Recoverable 


as as 
. Total Primary Fuel Fluid Fuel 
Coal 20.5 Q 51 @ 3.0Q 
Crude Petroleum LI@ 0.5 Q 0.5 Q 
Natural Gas and Natural 
Gas Liquids 1.3Q 0.6Q 0.6Q 
Oil Shale: Colorado: 7.2 Q 
Other States: 11.8 Q 
Total 19.0Q 4.9Q 4.9Q 
Total 41.9Q 1t.8-Q 9.0Q 


Source: Elliott & Chandler, Bright Future for the Gas Industry, 1958 


Estimates in column | of the table are based on physical 
quantities in place and no cognizance has been taken of the 
effect of economic factors on actual production or recovery 
of these reserves. 

In the next half century or more, note Elliott and Chand- 
ler, our fossil fuels could supply all of our energy require- 
ments in the form of fluid fuels. The very distant future 
will require finding other sources for fluid fuels. Prior to 
that event, long-range planning should consider all possible 
methods of extending the life of our solid fossil fuels and 
for making the maximum quantity available for conversion 
of fluid fuels. 

Cumulative energy demand in the U. S. for the period 
of 1958 to 2000 is estimated by Elliott and Chandler at 
3.6 Q. This is small compared to total fossil fuel reserves 
of 41.9 Q but it must be remembered that complete re- 
covery of the total reserves will never be achieved. 

Contrasted to the 41.9 Q fossil fuel reserves, it is esti- 
mated that U. S. reserves of nuclear fuel are about 1500 Q, 
nearly 400 times the energy requirements of the next 40 
years. The science of nuclear energy utilization is still in its 
infancy, but it is one that will grow rapidly. 

Natural Gas Supply. With proved recoverable reserves 
near the 250 trillion cu ft mark today, we have tapped only 
about 20 percent of the estimated total 1200 to 1500 trillion 
cu ft that can be recovered ...an amount that still awaits 
discovery and utilization. 

In his long-term energy outlook, Parson assumes total 
ultimate recoverable reserves of 1400 trillion cu ft, based 
on current proved reserves and probable recovery of an- 
other 1200 trillion cu ft. This compares closely to other 
estimates, including that by Lyon Terry and John Winger 
in 1957, which foresees 1200 trillion cu ft, and the estimate 
of Bruce Netschert, also 1200 trillion cu ft. The U. S. Geo- 
logical Survey estimates ultimate recoverable reserves be- 
tween 1150 and 1700 trillion cu ft. 

These estimates relate only to recoverable reserves, based 
on current production methods, rather than to total reserves; 
any subsequent technological improvement in the produc- 
tion of the total amount of gas in place that could be re- 
covered economically would increase the figures cited. Not 
included are Canadian and Mexican reserves, and reserves 
in other areas of the world. 

With adequate economic incentives, and providing that 
the cost of natural gas remains competitive to keep con- 
sumption and production projections realistic, Parson be- 
lieves that future gross additions to proved reserves may 
well increase at the same rate as in the past — for at least 
20 to 25 years. 

By the mid-1980's, net production of natural gas will 
probably begin to exceed gross additions. Net production, 
however, will continue to increase, reaching a point of about 
30 trillion cu ft in 1990. 
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Concurring in this estimate, M. F. Hall sees an increase 
in production from today’s level to about 25 trillion cu ft 
in 25 years (1984). Dry gas wells in the future, he notes, 
will have to provide a greater proportion than the present 
two-thirds of the total supply because of the rapidly de- 
clining discovery rate of new crude oil reserves per foot of 
wells drilled in the U. S., and subsequent decline in natural 
gas produced along with crude oil. 

Somewhere between 1985 and 2000, supplementary gas 
supplies will be needed to balance out declining natural gas 
production. These supplies will be provided by synthetic 
gases derived primarily from coal and oil shale. Increasing 
supplies from Canada and Mexico will be obtained even 
sooner than this, plus importation of liquid methane from 
other foreign fields. 

All this is based on the assumption that we'll be able to 
find and produce the remaining recoverable reserves at 
reasonably economic rates. If domestic natural gas costs go 
too high, and economic means for providing supplementary 
gases are developed, synthetic gases will be used earlier. 

What pattern of gas supply will develop as synthetic gases 
become prevalent in the future? Of several directions this 
phase can go, two deserve serious consideration: 

1. The raw fuels — coal and oil shale — will be extracted 
and converted to a fluid state for transportation to base load 
gas-making plants near the centers of consumption, or, 

2. Conversion to gas will be made at the point of ex- 
traction and the gas transported to consuming areas — with 
adequate storage provided to meet fluctuating demand. 

Regardless of the method, the mining of the raw mate- 
rials will be completely automatic. and production costs of 
the raw fuel will be shared by an expanded industrial chem- 
icals industry. 
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TOMORROW’S FUELS? 


It is possible to visualize the production — utilizing nu- 
clear energy — of some altogether new kind of hydrocarbon 
molecule as an energy source for the gas industry, notes 
M. F. Hall. 

More fanciful, but entirely conceivable in the coming 
century, is the production of fuel energy in the chemical 
form called ‘free radicals.” These are molecular fragments, 
frequently containing more energy than conventional molec- 
ular fuels, and are even now being intensively investigated 
in the search for superior rocket and missile fuels. 

Exotic chemical fuels may be developed from boron, 
beryllium, aluminum, and graphite. Examples now under 
study for rocket propulsion — and which might have gen- 
eral use someday — include the boranes (boron plus hydro- 
gen, no carbon) and hydrazine (hydrogen and ammonia). 
Other unknown and yet-to-be-discovered fuels may have 
great impact on energy supply and utilization. 


SUPPLEMENTING 
THE SUPPLY 


Energy in the form of gaseous fuel has many advantages 
—minimum transportation cost, storability, flexibility, and 
cleanliness. Gas, unquestionably, will be an even more popu- 
lar fuel as time marches onward. 

For the next quarter-century, it seems apparent that we 
will have ample natural gas to meet our demands. In this 
same 25-year period we must also initiate — with convic- 
tion and enthusiasm — programs to assure ourselves of a 
supply of gas when the flow of domestic natural gas begins 
dwindling. 

Let’s look at some possible means for insuring this long- 
range supply: 


LIQUEFIED NATURAL GAS. Here is a phase of gas 
technology that holds great promise for augmenting our 
domestic supplies and conserving solid fossil fuels by post- 
poning the time when it becomes necessary to gasify them. 

Tremendous quantities of natural gas exist in Venezuela 
and the Middle East... and there is always the possibility 
that other vast supplies may be uncovered elsewhere in the 
world. 

In 1959, we should see the first shipment of liquefied 
methane made to Great Britain from the Gulf Coast of the 
U. S. With plant and tanker write-off at 60 to 80 cents per 
Mcf, this should be a profitable operation; manufactured 
gas of equal thermal content sells for $1.25 to $1.43 in 
London. 

Methods of liquefying natural gas by refrigeration and 
pressure have been known for some 40 years, but only 
recently have they been made practical — by the develop- 
ment of safe storage as a result of low temperature metal- 
lurgy studies. If the trial now underway proves successful, 
rapid development can be expected in this field. 

One point to ponder, however, is that success of this tech- 
nique may increase world demand for this “frozen energy” 
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and we might not get all we want — or need — if we can- 
not outbid the rest of the world and still keep this source of 
supply economic. 


GASIFICATION OF OIL SHALE. Here, according to 
Elliott and Chandler, is the “unsung hero” of our fossil fuel 
reserves. Vast deposits of oil shale exist in the U. S., pri- 
marily in the Rocky Mountain region. These reserves are 
known with greater accuracy than in the case of any other 
fossil fuel. 

While oil shale has been considered chiefly as a future 
source of petroleum products — and methods for extracting 
shale oil have developed toward that end — it should also 
be considered as a source of high-Btu gas for the future. 

Basic research on making gas directly from oil shale as 
mined is underway at the Institute of Gas Technology. Early 
stages of the study have produced a process with a net yield 
of 2500 cu ft of 800 Btu gas per ton by direct hydrogena- 
tion at moderate pressure; alternately, it could yield 23 gal 
of shale oil per ton. The one-step process is more efficient 
than shale-to-oil conversion, as it uses 90 to 100 percent of 
the organic matter in the shale instead of 80 percent. Fin- 
ished gas costs, the experiment indicates, are estimated at 
30 cents per Mcf, based on the cost of mining and crushing 
shale containing 30 gal of oil per ton. 

Improved processes are certain to develop, making it 
feasible for the gas industry to tap enormous, well-defined 
reserves of oil shale as a potential source of high-Btu gas 
when needed. 


GASIFICATION OF COAL. Largest and most signifi- 
cant of our fossil fuel reserves is the supply of coal. Ulti- 
mate use of coal to make high-Btu gas, according to Dr. 
Martin Elliott, director of the Institute of Gas Technology, 
depends on numerous factors: 


1. Coal will be used for making gas when the wholesale 
(city-gate) price of natural gas exceeds the mine-Btu price 
of coal by an amount at least equal to the cost of making 
and transporting the synthetic gas. 


2. Gas from coal may become competitive sooner than 
imagined in the New England and Middle Atlantic states 
due to the high cost of transporting natural gas to those 
areas. 

3. Deliverability of natural gas to major marketing areas 
will become an important consideration in the future, and 
may be of greater significance than total ultimate reserves. 


Deliverability is defined here as the ability of future cur- 
rent proved reserves to satisfy future current demand; those 
reserves must be sufficient to support such demand at a 
maximum economic withdrawal rate and must be situated 
so that they can be dedicated to long-distance transmission. 

Gas from coal, then, may be needed in some areas in 
the late 1960’s or early 1970’s because of the limitation 
imposed by deliverability of natural gas. 


Two methods of producing high-Btu gas from coal have 
been developed. They are: 


1. Methanation, where coal is first gasified to produce a 
synthesis gas, which is then purified and converted to me- 
thane or high-Btu gas in the presence of a catalyst. This 
process is in an advanced state of development and could be 
used today if necessary. 

2. Hydrogenation, in which coal and hydrogen react di- 
rectly at high temperatures and moderate pressures to pro- 
duce a high-Btu gas. A pilot plant of this type designed for 
continuous operation is now being studied at IGT. 

The developments, with modifications through research 
and application, may ultimately allow us to produce high- 
Btu gas from coal at competitive prices. Eventually, nuclear 
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How natural gas supply will be supple- 
mented is shown in diagram at left. Liquefied 
natural gas will be imported via tankers from 
foreign areas to major ports — possibly to in- 
land ports via Seaway or navigable rivers. Gas 
from oil shale will be used in western areas, gas 
from coal will dominate eastern areas. Imports 
from Canada and Mexico will initially help; but 
are not a major source. Canadian oil shale may 
become a source. As natural gas reserves dwindle, 
use will be restricted to areas of production. 
These changes will alter greatly today's flow 
patterns via pipeline. 





FAR IN THE FUTURE, GAS FROM: | 


NUCLEAR ENERGY 
POSSIBLE 
SOURCE: 


SOLAR ENERGY | 





ye 


Oe 
BIOCHEMICAL METHODS me Le 





























energy will be utilized in the gas-from coal processes, pro- 
viding heat requirements for the processes, and by use of 
radiation to speed up catalytic reactions in the hydrogena- 
tion process. 

Cheaper ways must still be found to produce gas from 
coal. Processing — using current methods — accounts for 
75 percent of total finished gas cost. 


NUCLEAR ENERGY. In the century ahead, it does not 
appear that gas will be made directly from nuclear fuels. 
The significance of nuclear energy lies in the ways it will 
be utilized in gas-making processes. 

Principal uses of nuclear energy in the future, as noted 
previously, will be for generation of electric power and to 
provide heat for various processes. 

Most obvious application of nuclear energy by the gas 
industry is to supply process heat energy for gasification re- 
actions. Such reactions require considerable heat, presently 
supplied by fossil fuels burned with oxygen. Use of nuclear 
energy generated heat will enable us to conserve solid fossil 
fuel reserves for conversion into fluid fuels. 


SOLAR ENERGY. If solar energy can be used to pro- 
vide a gaseous fuel, it will assure continued use of the gas 
industry’s efficient system of distributing energy — even 
when gas from fossil fuels is no longer abundant or avail- 
able. 

One of the frontiers of science today is the study of ph« io- 
chemical utilization of solar energy and the fixation of car- 
bon from the atmosphere. One example of interest is the 
photochemical decomposition of water into hydrogen and 
oxygen in the presence of ceric and cerous ions. This and 
other similar developments are important to the gas industry 
because they hold promise of a source of fuel dependent 
only on solar energy and water. 

Research has developed a super-high-temperature solar 
furnace, capable of producing a heat of 8500 F, (all known 
refractories melt far below that temperature). Such heat 
might be applied to coal or oil to produce a new gaseous 
reaction — and gases not now known. 





BIOCHEMICAL METHODS. Utilization of algae as a 
fuel source — to produce methane gas from sewage and 
organic wastes — is considered “definitely economically 
feasible,” by researchers at the University of California. 

The process is self-perpetuating. Growing algae would 
produce oxygen for treatment of sewage, oxygenation of 
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which would produce carbon dioxide and ammonia — two 
favorite foods of algae. This would solve two problems at one 
swoop — sewage disposal and production of methane gas— 
an essential fuel. Only place the microscopic, single-cell, 
green plants won't grow is in the polar regions. 

In the gas-making process, the algae are extracted, and 
subjected to bacterial action in the absence of air; this air- 
less digestion produces the methane. 

An experimental plant in Russia, utilizing anaerobic de- 
composition of organic wastes, was discussed in the October 
1958 issue of AMERICAN GAS JOURNAL. Similar plants are 
being studied in other parts of Europe as a means of pro- 
viding fuel gases for areas starved for energy. 

Even when our fossil fuel reserves decline, we will un- 
doubtedly always have organic wastes — and this method 
may provide a never-ending source of gas. 

The California scientists estimate that current energy 
needs of the U. S. could be supplied from ‘8,000,000 acres 
of ponds, 8 to 12-in. deep...a watery tract just smaller 
than South Carolina. 


THE NEED FOR STORAGE. Because demand fluctu- 
ates — from deep valleys in warm seasons to high peaks in 
cold seasons — the gas industry has found storage essential 
to its operations. Storage doesn’t increase the total gas sup- 
ply — but it does permit more effective utilization of the 
available supply to meet variations in demand, whether 
hourly or for an entire season. 

As the gas industry moves into that era when its supply 
comes from gas manufacturing plants, storage will be even 
more essential. These huge plants, to be efficient and eco- 
nomical, must be operated continuously. To do so, huge 
amounts of storage — underground and aboveground — 
will be required at or near consuming centers to “take up 
the slack” during low-demand periods. 


BY-PRODUCTS. Just as field processing is an important 
part of natural gas production today... by-product re- 
moval and processing will become an important part of 
synthetic natural gas production in the future. 

With plants operating continuously, it will become prac- 
tical to process the synthetic gases to remove valuable by- 
products for use as industrial chemicals. This will aid in re- 
ducing the cost of the finished gas and add to the ability of 
the plants to recover investment costs. This “industrial 
chemical” phase may prove as important as the actual gas- 
making phase in the future. 
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UTILIZATION: Changes Ahead 


Name a use for energy and the odds are that gas will fill 
the need, efficiently and economically. (Excluding, of 
course, uses where the energy-consuming unit is mobile, as 
in aircraft, ships, automobiles, etc.) 

Gas utilization today is so extensive that it embraces many 
diverse technologies — chemical, metallurgical, manufac- 
turing — as well as domestic and commercial fields, includ- 
ing comfort cooling and heating, water heating, cooking, 

‘refrigeration, clothes drying, incineration and — yes — 
lighting. 

Taking a look at some of the many exciting things ahead 
in utilization that will affect the gas industry in the next 25 
years of the coming century, Chet Stackpole, A.G.A.’s man- 
aging director, foresees that: 

... Air conditioning with gas will be the “cold wave of the 
future.” Consumers already using gas for central heating will 
turn to central cooling with the same fuel. 

... In 25 years, our big cities will have clean-air, due to wide- 
spread use of smokeless-odorless gas incinerators. 

... Gas refrigeration and gas lights will continue their come- 
back, becoming a part of the everyday scene. 

...Gas appliances in 1984 will be vastly different — more 
compact designs, higher capacities, greatly automated (just push 
the button!), more extra features. 

... There'll be many brand-new wrinkles, such as instantane- 
cus gas water heaters — used, for instance, in everyone’s back- 
yard swimming pool! 

... Increasing use will be made of infra-red gas burners, of 
the “flameless combustion” tube, of radiant gas burners. In fact, 
today’s familiar “blue flame” may be just a nostalgic symbol of 
yesterday! 





FUEL CELLS: Fantastic & Futuristic 

Bright new vistas for gas are being opened by research 
—in the form of the “fuel cell”—a device that enhances 
the efficiency and economy of gas by converting its latent 
chemical energy directly to electricity. Fuel cells, basi- 
cally, are primary batteries capable of continuous opera- 
tion by oxidation of a fuel. Two types exist: 


1. Low and medium temperature cells that give high 
output using pure hydrogen as a fuel and pure oxygen 
as an oxidant. These operate at medium high tempera- 
tures and high pressures (600 psi). 


2. High temperature cells that operate at 500 to 850 C 
and at atmospheric pressures, using air as oxidant, and 
methane or other fuel gases as fuel. 


Fuel cells are highly efficient (60 to 85% ); but there 
are problems still to be solved, i.e., materials used in 
their construction are not made at all today (or on a 
small scale); current models have short life (6 months) 
and this must be extended; output per unit, currently, 
is 60 amp per sq ft at 0.75-v. Yield could be boosted to 
200 amp per sq ft at 0.75-v, which would make units 
commercially successful. 

Full report on fuel cells will appear in the February 
1959 issue of AGJ. 
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... Looking into the more distant future, we'll see broad use 
of gas fuel cells, small units for direct generation of electricity, 
that will become fail-proof power sources for urban homes... 
and perhaps even used to propel vehicles, operating from port- 
able LPG containers. 

Carrying Stackpole’s “message from Garcia” a bit farther 
are these futuristic “fuel for thought” ideas on the century 
ahead: 

Heating and Air Conditioning: Gas heat pumps—perhaps 
no bigger than toasters — will someday be as prevalent as 
today’s space heaters... big new residential developments 
of the future will be air-conditioned “remotely,” supplied by 
hot or chilled water pumped from a gas-fueled central plant; 
comfort will be maintained uniformly the year-round in 
each home, controlled by electronic sensing devices that 
regulate radiation panels in every room... 

New Ideas in Appliances: Gas clocks that need no wind- 
ing... gas-fueled, flameless cooking units, water heaters, 
and refrigerators, supplied with an air-gas mixture from a 
central source, based on the catalytic combustion principle 
(many will be “plug-in” appliances)... revolutionary new 
insulation materials that will change the design of appli- 
ances, making them smaller, safer, and portable. 

New Ideas in Utilization: Biggest advance will be in ap- 
plication of flameless combustion equipment of the thermo- 
catalytic type with efficiencies up to 99 percent and virtually 
100 percent recoverable heat... direct reduction of iron 
ores using off-peak natural gas as a source for reducing 
hydrogen used in the process, and employing oil as alternate 
fuel at peak gas demand periods. 

These are but a few of today’s “dreams” that will become 
tomorrow’s realities. 


THERE’LL ALWAYS BE 
A GAS INDUSTRY 


As long as there is a need for energy .. . and gaseous fuels 
can supply any part of that energy need... there will be a 
gas industry. 

Reviewing the advances of recent years, it is difficult to 
restrain the imagination when looking to the possibilities 
for gas industry development in the century ahead, notes 
W. B. Tippy. New gas energy sources and techniques not 
now dreamed of will appear, and one thing seems assured 
the distribution of energy in gaseous form, through under- 
ground mains, will remain the most efficient means of sup- 
plying the bulk energy needs of the nation. 

Today, for example, the cost of distributing gas is less 
than one-fifth of the cost of distributing an equivalent quan- 
tity of electrical energy. 

As in the past, the gas industry will change, but the great 
business of distributing gas can only look forward to con- 
tinued growth and prosperity. There will be changes... 
many of them. “Gas” companies may even become “energy” 
companies (as reviewed elsewhere in this report). 

Continuing inflation (inevitable, isn’t it?) and rises in the 
nation’s standard of living will force increases in distribution 





AMERICAN GAS JOURNAL, January, 1959 





_.*. ss? > 





77,777 7797°7777°° 3° 











ie 
y, 


oO 


_.ss ee eenpeeseeeen eee 


7777777977777 3 5 





72ee eee ee 


costs. In response to this trend, the ingenuity of distribution 
engineers will combine with new materials and methods to 
keep the industry competitive. 

In fact, to balance out increased costs of production of 
natural gas or its substitutes, the costs per unit of energy de- 
livered by distribution and transmission systems will have to 
be reduced. 

Distribution costs can and will be reduced by delivering 
more energy per operating and investment unit of cost. This 
will be achieved, along with improving efficiency, by: 


Increasing Btu content of gas distributed, 

2. Increasing operating pressures, 

3. Providing adequate storage to meet peak demands, 

4. Improving utilization. 

Transmission costs will be reduced through higher pres- 
sures, bigger compressors, greater use of automation. We 
can even see the day when hydrocarbons of much higher 
molecular weight and energy value than methane will be 
transported, possibly in liquid phase, with some new means 
of vaporization provided at the point of use. 

The future of the gas industry lies in the hands of its 
management. Today’s decisions will have far-reaching effect 

. and will require that more consideration be given to the 
future. Management will have to be more imaginative in its 
thinking. Executives will have to have more technical train- 
ing and knowledge. 

And, if the gas industry is to be effective in the future, it 
must have — and develop — a favorable political and gov- 
ernmental climate. We'll see larger corporate organizations 
develop — integrating smaller companies into larger en- 
tities with even more specialized operating units — and 
these expanding organizations will become more regionally 
monopolistic, with regulatory supervision. 








Free enterprise will continue and strengthen — we must 
he different from other large socialized or dictator controlled 
countries in order to survive in an increasingly competitive 
world. 

What lies ahead? In the future, the single service home 
will exist with a vengeance. There will.be the all-electric 
home and there will be the all-gas home. Low temperature 
conversion of gas energy into electricity will permit the 
elimination of electric service to the all-gas home. If gas can 


remain competitive — even “cheap”—we might even elimi- 
nate the all-electric home! 

Technological advances in methods, 
equipment will be many-fold: 


materials, and 


.... the basis for gas measurement will change... . first, per- 
haps to weight, and then to the Btu or therm. Today’s consumer 
meters will be unsightly things of the past; tomorrow’s meter 
will be compact and hidden from view, relaying data to central 
“reading” points, where it will be fed to electronic computers for 
automatic, “untouched by human hands” billing, replacing 
meter readers and billing clerks entirely. 

. we'll still dig to lay pipe, but we'll do it faster and neater, 
perhaps using boring machines with electronic guiding mechan- 
isms that will also run pipe into the holes they burrow. 

...an expanded trend to automation will be most startling 
development of the century; in 100 years, instrumentation and 
controls coupled to electronic data processing equipment, will 
handle all routine operations, such as controlling gas system dis- 
patching with unbelievable accuracy and finesse, relieving man 
of his menial tasks. 

... application of gaseous energy at point of customer use will 
be made completely automatic and ultra safe. 

... materials will improve, with yield strengths above 100,000 
psi necessary to accommodate increasingly higher pressures. 

In the next 25 years, the gas transmission segment of the 
gas industry will continue to grow and improve in technol- 
ogy to satisfy the need for more and better transportation 
of natural gas from point of production of the huge dis- 
tributing organizations of the future. 

Many new long distance gas pipelines will have to be 
built if we are to transport 2'2 times as much natural gas 
to meet demands 25 years from today. Among the many 
developments ahead in gas transmission to perform this feat 
will be: 

.a trend to larger diameter pipe; todays 36-in. “huge inch” 
will be small compared to 42, 48, 54, 60 and even 72-in. diameter 
tubes of tomorrow. 

... compressor equipment will become bigger — beyond the 
imagination of even the most aggressive dreamers in the indus- 
try. 

...the art of cybernetics will be applied fully to pipeline 
operation, and the fully automatic pipeline will be here. Needed 
— and certainly to come — will be a strong, ultra-reliable com- 
munications system, using little black boxes -hat plug in, with no 
tubes to fail. 


THE BIGGEST CHALLENGE: Survival in a Changing World 


In the next 25 years, we can expect present corporate 
organizations that produce, transport, or distribute natural 
gas to continue functioning without too much change 
except for increasing volumes of business, declares M. F. 
Hall. But, as new sources of energy appear in the long- 
term future, or radical new methods develop, these organi- 
zations must change to meet the needs of changing situa- 
tions. The new methods will be developed ...and con- 
trolled ...by the type of business enterprises that have 
created them and made them into an industry. 

Today's technical literature abounds with proposals for 
superior ways to deliver useful energy to homes and in- 
dustries, points out Dr. Martin Goland. Startlingly unique 
materials —- typified by the semi-conductor, and supported 
by an accelerating understanding of basic theory — are 
antiquating our current notions of energy conversion 
methods and their associated efficiencies. 

During the next century, nuclear techniques for genera- 
tion of heat and electricity will increasingly dominate the 
competitive scene. The fuel cell, now on the brink of 
practical achievement, will emerge as a close-to-ideal elec- 
trical generating plant for small-and-medium-output 
needs. Thermoelectricity will reach practical efficiencies 
for converting heat to electricity, and vice versa. 

“Where do these developments, and many more left 
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unmentioned, leave the fuel gas industry?” asks Dr. 
Goland. “For gas to retain its relative advantages as an 
energy source, imaginative and aggressive technology is 
the only salvation. Fuel cell developments must be pointed 
toward gas industry needs.” 

‘To cite another example, thermoelectric devices will 
follow the interests of the industry most active in enlarg- 
ing the frontiers of thermoelectricity ... this must be the 
gas industry!” 

Dr. Goland, manifesting the beliefs of other advance 
thinkers in the gas industry, urges that the gas industry 
make research and development the “senior partner.” 
Every phase of gas industry operations must be contin- 
ually improved, and the drive to obsolete what we now 
have in favor of better methods for the future must be a 
continuous and compelling management drive. 

The next 100 years, he emphasizes, will not be easy ones 
for the gas industry, and it must avoid lethargy and spring 
into action, lest the use of gas as a fuel be relegated to the 
historical past. 

Penning a postscript to these thoughts, AGJ’s editors 
offer this point for pondering: Today might be the right 
time to begin planning the conversion from a “gas” in- 
dustry to an “energy” industry. 
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...mass-flow gas meters will provide the last link of instru- 
mentation to make pipeline compressor stations complete within 
themselves, operating under instructions from a central comput- 
ing “brain.” Daily chart changing will then become as rare as a 
dodo bird. 

... telephones will be needed only for executive planning... 
and these will have little TV viewers so each can watch the other 
chew his cigar while making decisions. 

... control of the vast transmission network will be handled 
from central dispatching offices, with electronic data processing 
equipment doing the work and requiring manpower only to push 
the buttons. 


Even when the natural gas era begins its decline, the need 
for transmission systems will continue to grow. Changes in 
the patterns of gas flow will inevitably take place, in many 
cases reversing today’s patterns. New lines will be needed 
to transport gas from those huge base load gas manufactur- 
ing plants in the coal fields and oil shale fields to major 
market areas and points of connection with then revitalized 
older lines. 

We may even see the rise of a new phase of pipeline 
transportation (new to the gas industry, that is) in which 
pulverized coal and/or oil shale will be transported from 
mining areas to major consuming centers for use in local 
base load gas making plants. 


RESEARCH, TECHNOLOGY, 
AND THE FUTURE 


Predicting the shape of things to come in the gas industry 
—especially a long-range look covering a full century—is 
no minor undertaking. Only a few of the many factors that 
will help mold the future can be previewed in a report of this 
"ype. 

-' However this report is viewed by the reader, we are sure 
that he will agree with us on one thing... the gas industry 
has a tremendous future ahead of it. 

Optimists we may be, but not wishful thinkers. To assure 
its future the gas industry must always look ahead. It must 
plan with hard-headed purpose. It must give more support 
to research and development. The investment will be very 
small compared to the return... insuring the future! 

To quote from the study by Elliott and Chandler: The 
law of diminishing returns also applies to research. As tech- 
nological progress becomes greater, it becomes more diffi- 
cult to discover new principles and create new knowledge. 
Basic research must expand with technological progress. 

A scientist in a laboratory engaged in basic research puts 
it this way: “Some things can’t be hurried, simply because 
we don’t know enough; we’re working in areas where noth- 
ing like it has ever been done before.” 

“People will invent when necessary,” noted one of our 
contributors. But we cannot always wait until the last minute 
...the pump of progress needs a great deal of priming... 
and research is the essential ingredient of the priming mate- 
rial. 

In less than two decades, we have seen many technologi- 
cal advances of importance to the gas industry... and 
they'll be more important in the future as they improve and 
expand. 

As pointed out in the introduction to this report, man has 
been able to extend his own physical capabilities through 
efficient utilization of energy. This includes the develop- 
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MARGINS FOR TOMORROW 


A DAM, when he left the Garden of Eden, had no 
prospect of social gain, no capital, and no tools, know- 
ing but one creed: “In the sweat of thy face shalt thou 
eat bread.” 

Between his needs and his capacities was the nar- 
row margin of desperation. 

Through the centuries since, Adam’s descendant 
has learned that sweat of brow, necessary ingredient 
though it may be, will alone produce poor loaves, and 
few. He has learned the way to multiply his own puny 
efforts with the powerful engines of his own ingenuity. 
He has learned to reinstitute some portion of his being 
as capital, to employ capital effectively to provide new 
and better tools, and with them he has fashioned a 
margin of social gain beyond the dreams of man 
since the beginning. 

Today, we identify this relationship of man to his 
labor, his capital, his techniques, his tools, and his 
dreams, as technology. And wherever technology has 
flourished, social gains have followed as a matter of 
cause and effect. 


is the great multiplication table. It is 
the margin between pint and bushel, between ounce 
and pound, between dozen and gross. In America, it 
is the margin between homespun and nylon, between 
the pot on the hearth and the eye-level oven, between 
root cellar and deep freeze, between plow and tractor, 
between wagon train and jet liner and, because the 
means must precede the fulfillment, the margin be- 
tween Lincoln's lonely study by the light of the dying 
fire and the scholarly haven of Harvard Yard. 

In these achievements, men have found the way 
to the standards of life, of dignity, and of aspiration 
toward which they have struggled for centuries, with 
the goals always just eluding their outstretched hands. 
Technology, providing that strength, has produced 
the thrust of energy that today we see measured in the 
margin of comfort over deprivation, the margin of 
luxury over necessity, the margin of knowledge over 
ignorance, the margin of security over fear and per- 
haps, in perilous times, the margin of survival over 
disaster. 

In technology's wake have come the order of law, 
the amenities of culture, the tender hand of charity. 
For only as the head once bowed with toil can be 
raised up can man lift his eyes toward those broad 


and hopeful margins of tomorrow. 
—from “The Story of Technology,”’ published 
by E. I.‘du Pont de Nemours & Company, 
1958. Reproduced by permission. 











ment not only of machines to do his work for him, but also 
devices to control those machines so that they will serve him. 

Through effective use of the products of technology, the 
gas industry will be able to extend its capabilities and con- 
tribute to man’s progress. 

The future of the gas industry ...and of man... de- 
pends not so much on “total reserves” and “possible de- 
mand,” but on what man does with his own abilities. 

To write “‘finis” to a report of this type is difficult. Why, 
just the other day we read an article on “magnetohydrody- 
namics,” an important new science concerned with the study 
of the interactions between gases and magnetic fields, that 
may help solve problems relating to propulsion of space 
vehicles to places like Mars, Venus, etc. 

Anyone care to buy a round-trip ticket to outer space? 
All gas men going on the trip are guaranteed a return by the 
year 2059 to see how these predictions turn out... * *® *® 
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THE NEED FOR GAS CLEANING is as old as the gas industry. As 
the industry has grown, gas cleaning has become increasingly 
important, necessitating that engineers concerned with design 
and selection of gas cleaning equipment know more about the 
theoretical aspects of particles found in gas streams, and of the 
analytical methods available for determining particle size and 
composition. 

Purpose of this series is to provide background information 
that will help the utility engineer use the analytical methods in- 
telligently and effectively to determine and control actual per- 
formance of gas cleaning equipment on his system, and to guide 
him in selection of new equipment. 

With the need for removing particles so essential to opera- 
tions, gas companies are well justified in buying and using the 
various and excellent types of commercial equipment that are 
presently available. This equipment, however, may not always 
perform satisfactorily. Cleaners may prove inadequate in serv- 
ice simply because characteristics of the particles they are asked 
to remove differ from the particles they are designed to remove. 
Only through continual study of the problems involved will it 
be possible to improve existing — and develop new — equipment 
and techniques. 

Through practical applicatic: analytical methods — and 
the instruments developed for use in these methods — the engi- 
neer can accumulate much valuable data. Intciligent interpreta- 
tion of these data will result in improvements in the design and 
selection of gas cleaning equipment to do an even better job on 
a proper engineering basis. 

Particles suspended in gas distribution and transmission sys- 
tems are not only a source of irritation to the gas engineer, but 
an expensive problem for the industry — a cost undetermined but 
estimated at millions of dollars annually. 

Particles cause many operational difficulties. Solid particles 
carried in gas streams can corrode and/or erode system com- 








ponents — resulting in pilot outages, eroded valve faces, dam- 
aged compressor cylinders, ruined orifice meter plates. Particles 
of liquid nature in mixture with solid particles will cake when 
deposited on pipe walls, or collect at low points, decreasing flow 
efficiency. 

To eliminate these trouble-makers, engineers must first know 
the nature of the particles present in their individual systems— 
concentration, chemical composition, and size distribution. This 
information will help identify the source of the particles and the 
damage they can perform. This requires suitable instrumenta- 
tion. 

As part of the PAR Plan activities, the American Gas Asso- 
ciation initiated two programs at Arthur D. Little, Inc., for the 
purpose of developing suitable instrumentation and techniques. 
This work, now complete, resulted in development of several 
instruments that have been field tested and used in practical 
problems. Results of the study form the basis of this series of 
articles on the analysis of suspended particles in gas streams. 

Descriptions of these instruments, how they may be used, and 
types of information that can be obtained are to be presented. 
Also included are discussions on the theoretical aspects of both 
particles and instrumentation. 

It must be pointed out that this series does not offer a “solu- 
tion” to the overall problem of practical removal of such parti- 
cles. It is primarily background material. Responsibility for 
progress in the art of gas cleaning rests chiefly with the utility 
engineer concerned with gas cleaning. 

Publication of this informative series is the work of many. 
AMERICAN GAS JOURNAL is indebted to the staff of Arthur D. 
Little, Inc.; T. L. Robey, research director of A.G.A. and his 
staff, and members of the supervising committees for projects 
PF-15 and NFX-12, for their assistance, support, encouragement, 
and advice in making publication possible. 

—Dean Hale, Editor 


Part I: The Physics of Small Particles 


J.R. Ehrenfeld, W. J. Smith, N. F. Surprenant, 
and N. M. Wiederhorn, 


Arthur D. Little, Inc., Cambridge, Massachusetts 


Instruments developed for the characterization of par- 
ticulate matter are, of necessity, based on one or more 
specific physical phenomena associated with small particles. 
These include behavior of particles under the influence of 
a variety of external forces, the optical properties of aero- 
sols, and several thermodynamic and electrical effects. 

The physics of small particles must be considered sepa- 
rately from the physics of large objects as there are many 
phenomena that become important only as the size of the 
individual particle becomes very small. Table | shows the 
important forces or phenomena associated with some typical 
particle determination methods. This discussion is devoted 
to various phenomena associated with small particles rather 
than with specific instrumentation. * 

*For those desiring a more thorough treatment of the material discussed 
in this article, a number of good texts are available. Two of these are 


“Micromeritica,” by J. M. Dallavalle, and “Fluid and Particle Mechanics,” 
by C. E. Lapple, et al. 
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The forces on a particle suspended in a fluid medium can 
consist of one or more of the following: 
1. Inertia, 
7 


2. Viscous Friction or Drag, 
3. Gravity, 
4. Buoyant, 
5. Diffusional, 
6. Thermal, 
7. Electrical. 

The motion of a particle acted on by one or more of 
these forces is directly governed by Newton’s laws of 
motion. In any discussion of physical dynamics, the ques- 
tion of units often provides a stumbling block. In this dis- 
cussion three basic quantities are used; mass, length and 
time. The unit of force used is the dyne, and is defined by 
means of Newton’s second law of motion, i.e., 

Rk od EO BORE OS OF He eee 2 Oe 
The dyne, then, is the force that will cause a body having 
a mass of one gram to undergo an acceleration of one centi- 
meter per second. 
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point in the gas industry 


From the gas well... 
to the gas consumer... 


















Today when an experienced gas man says, “Let’s install a Fisher”, 
he knows from the experience of past installations that Fisher 
regulators are engineered to stand up to the job—without pampering 
or undue servicing. Whatever the control point, from the wellhead 
to the consumer, there’s a Fisher precision control regulator to 
handle the transmission and distribution of gas safely and surely. 
More than three-quarters of a century of close association with the 
gas industry has given Fisher engineers an intimate knowledge of 


the industry’s control problems. 









INDUSTRIAL REGULATORS SAFETY RELIEF VALVES 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa/Woodstock, Ontario/London, England 


SINCE 1880 
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METHOD 


Sedimentation 


Filtration 
Whatman types 
Absolute types 
Millipore Filter 
Impingement 
Cyclones 
Liquid Impingers 
Impactors 
Electrostatic Precipitator 


Thermal Precipitator 


ASSOCIATED FORCES 
gravity, buoyancy, drag 


inertia, diffusion, drag 


inertia, drag 


electrical, inertia, drag 


thermal, inertia, drag 


TABLE 1. 


Particle Determination Methods. 


METHODS OF ANALYSIS 


gravimetric, microscopic 


gravimetric, optical 
gravimetric 
gravimetric, microscopic 


gravimetric 

gravimetric, microscopic 
gravimetric, microscopic 
gravimetric, microscopic 


microscopic, gravimetric 


PARTICLE INFORMATION 
OBTAINABLE 


size, number, weight 


weight 
weight 
size, number, weight 


weight _ 

weight, size, number 
weight, size, number 
size, number, weight 


size, number 





REMARKS 


Not useful for sub-micron particles. 


Generally low efficiency. 
High efficiency for submicron particles. 


For particles >2 uv 

Efficiency depends on particle size and 
flow rates. 

High efficiency. 


High efficiency for particles <10 u 


Optical Instruments 


Light Scattering Photometer 
Gucker Particle Counter 


Condensation Nuclei Apparatus - 


Miscellaneous 


Hot Wire Evaporator thermal, inertia, drag 


in resistance 

Surface Area Meter 
Gyyton Counter inertia, drag 
of particle 

Coulter Counter 


measure intensity of scattered light 
measure intensity of light-scatter- 
ed by individual particles 


measure transmission of light 


impinge particles and evaporate 
from heated wire-record change 


measure total charge 
electrical impulse on impingement 


electrica! conductivity change 


correlation with weight 


number and size of particles | Count and size particles >1 » 


number Particles less than 0.1 serve as nuclei for 
condensing water. 


weight, number Large liquid particles. 


total surface area Charge not a function of area for particles 
<lp 
number, weight Large particles, 


number, weight 


Particles collected and suspended in con- 
ductive liquid. 





; ORIGIN OF FORCES 
1. Inertial 


Inertial forces are caused by the fundamental resistance 
of matter to changes in the vector velocity. These forces are 
difficult to define in terms of specific interactions between 
matter and various types of energy. Instead, inertial forces 
are defined in terms of Newton’s second law of motion. 

dv 


PS aa le Ce SS 
dt 


This equation can be rewritten as 


dv 
—m =O. +«+ »«» »« « » WE 
dt 


2) 
= 


In this form, as pointed out by D’Alembert, the term, 


7 


—m Gy aPpears as a force in equilibrium with the external 


forces, F. It is a fictitious force, equal in magnitude but 
opposite in sense to the product ma. This fictitious force is 
termed the inertial force. For small particles, the term 


dv ; ’ 
ae usually results from changes in the direction of motion 


7 mv- 
and it then becomes a centrifugal force, . It is this 
r 


force that is of interest in instruments such as centrifuges 
and impactors. 


2. Viscous Forces or Drag 


When a fluid is in motion, velocity gradients exist through- 
out the volume of fluid, i.e., portions of the fluid are mov- 
ing at different velocities from the neighboring regions. 
This relative motion of fluid layers causes energy to be 
dissipated by friction in much the same way as friction be- 
tween two solid surfaces dissipates energy when the surfaces 
are moving at different velocities. 

Where solid surfaces interact, the magnitude of the fric- 
tion is given in terms of the coefficient of friction. Friction 
in fluid media is related to the viscosity of the fluid. Vis- 
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cosity is defined as the shear force per unit area required to 
impose a unit velocity gradient in the fluid; i.e., if Fy’ is 
this force, 


Fr, — ~—¥gtt- ° ° e e . . (4) 


Friction in fluids can be produced by relative motion in 
the main part of the fluid stream or by the resistance of a 
solid surface placed in the fluid stream. Forces that result 
when a solid surface is involved are called drag forces and 
are often given by complicated expressions. A general ex- 
pression for the drag force is 


F, = KD," V_y.2-" p,7-1 en 


In this expression, the value of K is a function of the 
particle shape and type of flow, streamline or turbulent. 
The value of n in the exponent is determined by the type of 
flow alone. In considering particle dynamics, two classes of 
flow are important. 

The first, streamline flow, is the case where the particles 
move through the fluid without causing small eddies to 
appear in the vicinity of the particle. In this case, the value 
of n in the exponent is unity. In this important case, the 
equation reduces to a form known as Stokes’ law: 


F, = KD,v,. eens 


The values of K depend now only on the particle shape. 
For spheres (K = 37) so that 


r. = 32D, Vp ° ° ° . . . ° ° ° . ° ° (7) 


For other shapes, K has different values. These values are 
not known for most odd shapes. Under these circumstances, 
viscous effects are usually considered in terms of an“equiva- 
lent sphere.” The “equivalent sphere” is the spherical par- 
ticle that exhibits the same behavior as the particle in 
question. 

For the case of turbulent motion, where the motion of the 
particle caused eddies to be formed, the value of n in the 
exponent is two. This case was examined by Newton and 
bears his name. The general expression is: 


F,=KD,v7p, 0-6 ee ee ee ew (8) 
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It is interesting to note that, in turbulent media, the drag 
force is independent of the viscosity of the medium. For 


rs 
16° Once 


more, non-spherical particles are usually discussed in terms 
of an equivalent sphere. It should be noted, however, that 
the equivalent spheres for an individual particle usually 
will be different for streamline and turbulent flow. For cases 
between streamline and turbulent motion, the value 3/2 
for the exponent has been found to give reasonably valid 
value. 

For very small particles, when the diameter is of the same 
order as the mean free path of the fluid media, Stokes’ law 
no longer is exact. For most gas at normal conditions the 
mean free path is about 0.1 microns. Under these condi- 
tions, the particle encounters less resistance and a velocity 
higher than predicted by Stokes’ law is obtained. The cor- 
rected Stokes-Cunningham equation is 


l 
F, —= 32D, Vp ° . . ° (9) 
1+o4 
D,, 


spherical particles K is approximately equal to 


where \ is the mean free path, and the constant b in the 
correction factor is a function of the gas composition, pres- 
sure, and temperature. It has been found to be between 
1.3 and 2.3 for most cases. 


3. Gravity Forces 


The force of gravity (F,) is simply the weight of the 
particle and is given by 


7D,,* 34 
F, = 71 iy Ee Bp Pe 0 


4. Buoyant Forces 


Particles suspended in a fluid have a buoyant force (F;,) 
exerted upon them in the same manner as gross objects do. 
This force is equal to the weight of the fluid displaced by 
the particle. The buoyant force is given by 


rD,,* of 
Fr, = n fee ik ee. 


5. Diffusional Force 


The motion of particles due to molecular bombardment 
is not generally determined in terms of forces. This pheno- 
mena can, however, affect the dynamics of particles. The 
effect of molecular motion is additive to the motion caused 
by external forces. The phenomenon of molecular motion is 
well known as Brownian motion. The theory of Brownian 
motion was developed by Einstein. He derived an expres- 
sion that determined the average distance a particle will 
move as a function of time and fluid properties. The equa- 
tion for Brownian motion is 


2 2RT 


7, = 2 
A Ne! (12) 


In this form ¢ is the friction coefficient. For small spherical 
particles, using the Stokes-Cunningham relation, the equa- 
tion is 


2 2RTk 
Ss = =e sls we 6B 
. ee nial 
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6. Thermal Forces 


When a particle suspended in a gas moves through a 
region containing a thermal gradient, a force is exerted on 
the particle, which tends to drive it from the hot to the cold 
region. This effect is separate from any motion caused by 
fluid convection currents. 

This phenomena is difficult to treat theoretically. The 
most rigorous treatments consider the thermal force to be 
a radiometer force and are based on Maxwell’s equation 
for the movement of gas against a temperature gradient 
along a solid boundary. This movement is termed thermal 
creep and the reaction to this motion is observed as the 
thermal force. The development of the radiometer theory 
to its present form is largely attributed to P. Epstein, who 
derived the following expression for the force on a spherical 
particle in a temperature gradient: 


F, = — x ss x ne (14) 
Zig + H,, 2poT dy 

In this expression, the force is directly proportional to the 
temperature gradient, and to the particle diameter. It is 
applicable to conditions of high pressure where the particle 
radius is appreciably greater than the mean free path of the 
gas molecules. At low pressure, the force is given by a less 
complicated expression. 

The motion of a particle in a temperature gradient is 
found by equating the thermal force to the viscous drag. 
At conditions of high pressures —or when the particle 
diameter is less than about 1 micron — the velocity in- 
creases with decreasing particle size. The efficiency of 
thermal precipitation devices is thus greatest for small 
particles. 


7. Electrical Force 


This force on a particle depends on the net charge. The 
mechanism of charging is quite complex and will be treated 
separately. The electrical force is given very simply, how- 
ever, as 


F, — Ex @ -e ° e e e e e « . ° . . . (15) 


PARTICLE DYNAMICS 


After the nature of the forces acting on a particle are 
established, the dynamic path of the particle can be ob- 
tained. The most useful equation to use for tracing a single 
particle is probably Newton’s second law, written as an 
equilibrium equation: 


>+~F-—m—=0.... . (16) 


Expressions for the various forces are entered explicitly 
and the differential equation is solved. As an example, the 
terminal velocity of a particle falling through a fluid are 
calculated. 

The only forces that act on a particle falling freely are 
inertial, gravity, buoyancy, and friction. The differential 
equation is: 


D 3 g +D 3 2 «xD 3 > dv 
_(3 6) hee ag Fs p f = 0 


(17) 


or, in simpler form 


dv 18u fal 
a —vV = ——fe ... (18) 
dt ¥ 5D, ( Pp )e 
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The solution to this equation is 


18u 
= —-Vv —— jt — 9 
v=(v,-V\;) e (<5) + Vt (19) 


where 


(p — po) D,"g 


20 
18) we 


The quantity v, is the so-called terminal velocity. This 
is the velocity attained when the friction force just balances 
the gravity and buoyant force. In the above, the multiplier 
of t in the exponential term determines the length of time 
required to reach the terminal velocity. 

In this problem, streamline flow was assumed. For tur- 
bulent flow, the Stokes law expression must be replaced 
with the appropriate relation. Equation 17 then becomes: 


7D,'pdv — zDy?V" po Dy "po 7D," p& _ 


0. 21 
6 dt 16 6 6 aid 


or in simpler form 


dv 3v? Po \ P— Po\, (22) 
dt 8D,, p i. p oe. — 


The solution to this equation is 


8e(p—p,)D,] %_ L—e-2 VA ¢ 
gg eee xe" . (23) 
3 po P 





where the term A is given by 


>— Pp ) 3g l 
a=(' pe) e2 °)( ) . 4 (24) 
p pJIX 8 JAD, 


From an examination of Equation 23, it can be seen that 
as t approaches infinity, the second term on the right ap- 
proaches unity. v, then becomes the terminal velocity and 
is given by the square root term in Equation 23. 

The terminal velocity can be obtained more readily by 
essuming steady-state conditions. The velocity is then the 
terminal velocity, and since no inertial term is present, the 
solution is obtained without the necessity of solving a dif- 
ferential equation. 

These types of problems are very important in designing 
instruments that utilize some dynamic technique or in in- 
vestigating the theoretical behavior of particles in motion 
in a pipeline. 


ELECTRICAL PHENOMENON 


The important electrical phenomena, besides the dynamic 
effects of electric forces, are the various mechanisms by 
which a particle becomes charged. There are two separate 
charging mechanisms. The first — operative for particles 
larger than about | micron — is due to ionic hombardment 
of the particles. Gas ions will collide with and be held by a 
particle passing through a region of high field strength until 
the attractive force of the field is exactly balanced by the 
electrostatic coulombic repulsion. The equation that relates 
the total electric charge to the particle size and field 
strength is 


E,D,? ba 
e= melt +25 | oy, a 


32 


The formation of gas ions, which provide the charges, is 
generally carried out by passing the aerosol through a dis- 
charge. 

For particles smaller than | micron, the charging mechan- 
ism is independent of the external field strength and is due 
primarily to diffusion of ions to the particles. This pheno- 
menon was investigated by Rayleigh, who discovered that 
the charge could be given by the semi-theoretical equation: 


ox FAX IOxE Te. «2 se we i ce eH 


where T is the temperature in Degrees Kelvin, D,, is in cm, 
and e is 4.8 x 10 1° esu. 

It is customary to speak of particle mobilities as the con- 
stant terminal velocity per unit field strength attained by a 
charged particle. While this is not strictly an electrical 
phenomenon, it is generally considered simultaneously with 
the charging properties. The mobility is obtained by first 
equating the electric force to the viscous drag force: 


Sap D,v 


‘s 
k (27) 


Exo —_ 


By substituting the expression for a, the mobilities are 
obtained. 
For particles greater than | micron 


a . SB (>-1 : 
i ne i : 


For particles less than | micron, using units as indicated 
in Equation 26: 


360k,,, F 
gee a, ee 


E;; bt 


In the latter case, the mobility is independent of particle 
diameter. These properties are important in discussions of 
the many types of electrostatic precipitators used in dust 
abatement and in theoretical discussions of the behavior of 
charged aerosols in pipelines. 


OPTICAL PHENOMENA 


The most important optical property of aerosols is the 
scattering of light. When light is directed through a mass 
of particles suspended in a fluid, some of the light is scat- 
tered in all directions. The well-known Tyndall effect is an 
example of light scattering. The theory of light scattering is 
quite complex, so only the important results are shown. 

The nature of light scattering. like electrical charging, 
obeys two laws — depending on the particle size. For par- 
ticles whose diameter is smaller-than the wave length of 
the incident light, the scattering follows Rayleigh’s law. The 
total amount of light scattered by a single particle per unit 
intensity of illumination in all directions is given by 


2” n- — | . D," 
ees eede tae 30 
rs (* 5) M i 


This equation is valid for all particles, whether spherical 
or not, when 


D, < 0.1. 


The angular dependence of scattered light in Rayleigh 
scattering, with unpolarized light is, 


x fe | Ye D,,” 7 
I, ~8R2 n2 4 > \! ( l + cos"f) ) : (31) 
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For particles whose size is comparable to or larger than 
the wave length of the incident light, the scattering is gov- 
erned by a theory developed by Mie. The most convenient 
form of expression of Mie’s theory is given by the equation 
determining the scattering coefficient K, i.e., the total scat- 
tering per unit cross-section of the particle: 


k= 30(Sth Lawns 2 


, 
eels 2v+ 1 


In this form q and £, are functions of 


7D, 7Dyn 


— 


(33) 

These functions are extremely complicated. For many 
values, published tables are available. For large particles, 
where D,, is greater than about 4 or 5 times the wavelength 
of light, the value of K is, sensibly, two. 

Both the above theories, as expressed by equations 30 to 
33, are valid only for transparent particles. The Mie theory 
has the additional constraint that the particles must be 
spherical. It is possible to determine the scattering coefficient 
for absorbing particles as well, but these expressions are 
very complex and tabulated values are not available. 

Equations 30 to 33 are in terms of the scattering of a 
single particle. To determine the scattering of an assembly 
of particles it is necessary to multiply by the number of 
particles. 

For aerosols, a common technique is to determine the 
total scattering of light transmission measurements. The 
intensity of light passing through a scattering medium de- 
creases exponentially with distance according to Lambert’s 
law, .¢., 


eee 4s + § & £ oh * Brie ee wee ee 
where 


3K 
J= gy an ee 
2D,p 


Nomenclature 


a = acceleration 

b = constant in Cunningham cor- 
rection 

c = weight concentration 


D, = particle diameter 

E;, = collecting electric field, stat- 
volts /cm 

E,, = charging electric field, stat- 
volts/cm 


e = electronic charge 

F = force 

g = acceleration of gravity 

H, = thermal conductivity of fluid 

H,, = thermal conductivity of 
particle 

I = Intensity of light 

K = light scattering coefficient 

m = Cunningham correction coeffi- 


cient 
| 
Vahie— —_____— 
( ilue | bx) 
D 


L = characteristic fluid dimension 
1 = scattering length in medium 

m = mass 

M = molecular weight 


~~ 
' 
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J is the total scattering per gram of material and K is 
the scattering coefficient given above. 

For small particles, the amount of light scattered is essen- 
tially independent of angle. As the size of a particle in- 
creases, the distribution of scattered light intensity with 
angle changes, and a larger fraction of light is scattered in 
the forward direction. To achieve maximum sensitivity, 
therefore, most light scattering instruments observe the 
scattered radiation at small angles from the incident beam. 


THERMODYNAMIC PROPERTIES 


Small particles have properties somewhat different from 
large aggregates. As a result of the high surface to volume 
ratio, the energy contained in the surface of the particle is 
relatively large compared with the total energy. An impor- 
tant consequence of this condition is the raising of the 
vapor pressure of small drops. The vapor pressure of a 
small drop is given by 


4; M 
P =P. @e — x — gh pers 36 
: exp) Dyp ¥ RT ) = 


This property is of interest in a study of oil fogs where 
its effect tends to make the large drops grow at the expense 
of the smaller drops. It is of importance also in the design 
and use of a collection instrument such as the thermal 
precipitator where appreciable evaporation of liquid drop- 
lets may take place. 


MISCELLANEOUS PHENOMENA 


There are a number of instruments developed for par- 
ticle determination that depend primarily on phenomena 
that do not fall readily into any of the above classifications. 
Some of these are listed in Table 1 under various categories. 
Primarily, they are based on electrical phenomena such as 
changes in the resistance of a wire or solution, dielectric 
constant, electrostatic charge, etc. These devices — and the 
more conventional instruments — will be discussed more 
fully in subsequent chapters. 


Part 2 will appear in the next issue. 





Avogadros number 

index of refraction 

vapor pressure at curved 
surface 

vapor pressure at flat surface 
radius 

gas constant 

distance from scatterer to 
observer 

total scattering 
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= mean distance in Brownian 
motion 
time 
= absolute temperature 
v = velocity 
y = distance 
a, 8 = scattering parameters 
7 = surface tension 
5 = dielectric constant 
o = net charge per particle 
4 = Viscosity 
\ = mean free path; wavelength 
= particle density 
fluid density 
& = friction coefficient 
@ = scattering angle. 
u = mobility 
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Present and 
Hi- Btu Gases tom Fluid Fuels Future Methods 





Part 1 —Economics, Alternate Methods, Basic Process Considerations 


Henry R. Linden, Research Director, and Martin A. Elliott, Director, Institute of Gas Technology, Chicago, Illinois 


WIDESPREAD USE OF NATURAL GAS in the United States 
has been directly responsible for the current interest in 
processes for the production of high-Btu gas from fossil 
fuels. Processes now available are used chiefly for peak 
shaving and for supplementing natural gas supplied by 
long-distance transmission lines. 

Processes under development and intended for future 
use are designed for both peak and base load operation. A 
major objective of this work is the production of high-Btu 
gases with properties permitting their substitution for pipe- 
line natural gas on atmospheric burners. 

In this discussion, high-Btu gas is considered as having a 
gross heating value in excess of 800 Btu/Scf.* Typical 
properties of high-Btu gases and natural gases are shown 
in Table 1. 

High-Btu gas is distributed almost universally in the 
United States today. The change from a 500-550 Btu to a 
1000 Btu standard occurred in the past 20 years as a result 
of the widespread availability of low-cost natural gas made 
possible by the construction of high-pressure pipelines. 

This development was also influenced by the increase in 
capacity of existing systems for distributing and storing 
energy in the form of gaseous fuel as the heating value of 
the gas increases, and the development of sources of high- 
Btu peak load gas employing only fluid fuels and requiring 
relatively low capital expenditures. 

Existing carbureted water gas generating equipment was 
found to be convertible to high-Btu gas production with 
oil as the only raw material, and the processing of raw 
natural gas for transportation in high-pressure pipelines 
increased the supply of liquefied petroleum gases (LPG), 
which, when mixed with air, can be used as a natural gas 
supplement in considerable concentration. 

Present processes for high-Btu gas production must be 
considered in relation to other methods for meeting peak 
demands. In addition, the supply and cost of fossil fuels are 
important considerations in future processes designed for 
base load operation. To give the necessary background and 
perspective; these and other economic factors are treated 
briefly before details of the various processes are discussed. 


Fossil Fuel Reserves 
Table 2 summarizes 1956 U. S. production and recent 


*British thermal unit per standard cubic foot measured at 60 F and 30 
in. of mercury, and saturated with water vapor except when noted to be 
on dry basis; also throughout this article 1 Mcf = 1000 std cu ft, 1 MMcf = 
1,000,000 std cu ft; 1 MBtu = 1000 Btu, 1 therm = 100,000 Btu; 1 
MMBtu = 1,000,000 Btu. 


EDITOR’S NOTE: Why this series? Simply because 
natural gas has become so universal in use that 
processes for producing high-Btu gases from fluid 
fuels—that can be substituted for or mixed with nat- 
ural gas for meeting peak and base load gas require- 
ments, both now and in the future—have not received 
from the industry all of the attention that they merit. 

One of the finest discussions of the subject is a 
report by Drs. Linden and Elliott of the Institute of 
Gas Technology, pene at the 1958 A.G.A. Op- 
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estimates of U. S. reserves of fossil fuels. On the basis of 
energy content, both the proved and estimated ultimate re- 
serves of the fluid fuels, natural gas and crude petroleum, 
are of approximately the same order of magnitude. 

The size of these ultimate reserves appears to insure an 
adequate supply of both fuels for many years, even if the 
more optimistic estimates of increases in demand are 
realized. Furthermore, U. S. reserves are being supple- 
mented to an increasing extent by Canadian discoveries, and 
oil shale provides an enormous additional reserve of poten- 
tial fluid fossil fuel. With the additional promise of ample 
world supplies of hydrocarbon fuels and the prospect of 
commercial liquefied natural gas transportation, no radical 
change in the present trend toward increased use of fluid 
fuels can be predicted for the foreseeable future. 

The long-range supply of gaseous fuels also appears as- 
sured by the large coal and oil shale reserves. Although 
processes based on solid fuels are outside the scope of this 
discussion, the technology for converting coal to high-Btu 
gas is in an advanced stage of development. Furthermore, the 
use of oil shale for high-Btu gas production has not been 
developed, but must be considered in long-range planning. 


Economic Factors in Supplying Energy 
in the Form of Gaseous Fuels 

In evaluating current and future processes for high-Btu 
gas production, consideration must be given not only to the 
economics of the processes themselves, but also to the 
economics of alternate methods for increasing the supply 
of firm gas in a given location. Various methods for accom- 
plishing this include: 

1. Transportation of liquefied natural gas by tanker; 

2. Storage of excess pipeline natural gas in gaseous or 
liquid form during periods of low demand, for use during 
peak load periods; 

3. Storage of liquid propane or butane under pressure 
or under refrigeration for regasification and distribution as 
LPG-air during peak load periods; 

4. Storage of liquid or solid fossil fuels for complete or 
partial gasification to high-Btu gas by suitable chemical 
processing. 

In discussing these methods, basic economic and technical 
data are summarized and no attempt is made to treat specific 
cases, because of the wide range of conditions existing in 
different locations. 


arts 





erating Section Confere 
—has been adapted from that presentation. 

Topics covered in the series include economics, 
alternate methods, basic process considerations, and 
descriptions of the various processes—both operating 
processes and those in pilot plant or laboratory stages. 
Discussion of the processes is on the basis of raw 
material availability, investment, operating costs, and 
dependence on by-product credits. Related factors of 
various types are included where pertinent. 
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TABLE 1. Typical Base Load and Supplementary High-Btu Gases. 
































High-Methane High-inert Propane- High-Btu High-Btu 
__GAS TYPE: ah. eee natural gas _ natural gas_ Propane-air Butane-air carrier gas oil gas oil gas 
Is , i i Cyclic- 
. Cold enrich- Cyclic regenerative 
, ment of thermal! thermal 
’ METHOD OF MANUFACTURE: Air dilution Air dilution catalytically cracking cracking of 
t of natural of natural reformed of reduced Bunker “C”’ 
; _ 7 - = = gas propane gas butane naturai gas crude oil fuel oil 
Composition, mole © — i 
Ss Hydrogen - 48.5 14.3 20.1 
Methane 95.4 79.3 — - 4.3 33.8 29.0 
Ethane 2.9 6.1 1.4 - 0.8 3.4 3.3 
. Propane 0.6 3.2 54.0 2.6 30.0 1.2 0.3 
» Butanes and higher paraffins 0.2 1.3 0.3 40.1 0.2 0.1 — 
4 Ethylene - - - -- 17.8 15.1 
4 Propylene - - — 4.1 4.5 
> Butylenes and higher olefins - - : - 0.9 0.8 
’ Butadiene -- - - 0.9 5.3 
. 4 Cyclopentadiene - - . - 0.3 0.3 
of . Benzene — — 1.2 1.9 
e- 4 Toluene and higher aromatics - > -- -- — 0.2 0.7 
a Oxygen - 9.3 12.0 = — 0.1 
nN. . Carbon monoxide — 11.7 — 3.8 
, Carbon dioxide 0.5 0.2 - 3.7 5.6 5.6 
1 Helium - 0.4 ~ - — — — 
in . Nitrogen 0.4 9.5 34.6 44.7 0.8 16.2 13.4 
. Argon 0.4 0.6 - — 0.3 
ne , Heating value (Btu/SCF 1024 1020 1406 1400 1014 965 946 
x > Specific gravity (air =1) 0.586 0.677 1.307 1.442 0.716 0.806 0.803 
re > Atmospheric burner heat input relative 100 92.7 91.6 87.1 89.5 80.3 78.9 
e- 4 to high-methane natural gas, ©7 
id : a= owe a SS ———— 
n- , Liquefied Natural Gas Transport costs are small, normally less than 10 cents per Mcf. Con- 
le , Active consideration of tanker transportation of liquefied sequently, capital costs play a major role in determining 
of ; natural gas has been given great impetus not only by the storage costs. 
7 . . . 
al 2 high fuel costs and energy shortage in Western Europe, LPG Storage 
id ‘ but also by the lack of markets for the large quantities of p — b _— f 
, natural gas produced in the Middle East and in Venezuela. ha vy : = roomie "er aaee cee pater - 
S- ‘ A recent study indicates an investment cost of $550 per ar in a oe . “we “i it bil — aa non wa 
th ‘ Mef of daily capacity, and direct processing, transportation cn - tineoinnnlinns pee Cd ne re “ wid pep me an 
. > . - 
is and storage cost of $0.21 per Mcf, for delivery to the East me ine onan ve aie nie i wos canines - “e 
tu , Coast of 400 Mcf per day of liquefied natural gas from the “ — " peer ~ cn nee eg _ me ia a 
1e 4 Gulf Coast or Venezuela at 100 percent load factor. 2. ros es “agi —~ ieee eg ne nee y “ a 
n ‘ This does not appear to be competitive with pipeline wane a es! pettiness enamine nate "al penn 
g. ; transportation in the United States, except possibly in the tite grea ig <ee “ee ve nse 
2 future in New England. Delivered gas costs may be com- pore apthers » rng” " ee mite saws — 
4 petitive, however, in Western Europe, on the basis of an ” ts "y as a Sastitien-4 ~ ton ; aiite ‘asians 
° . e ° ¢ ~ 1 
; estimated $600 per Mcf daily capacity investment cost, and hae inaapi actnscreonseic sient 2g ohh 
‘ " . : vaporization and mixing with air fall in the $25 to $30 per 
tu ‘ a $0.26 per Mcf incremental cost. : ; 
“ P MMBtu of daily capacity range, for plants of 5 to 20 MMcf 
~ , Gas Storage per day capacity operating at 75 to 125 psig, and are ap- 
ly ‘ One of the important characteristics of gaseous fuels is proximately half of this for low-pressure plants using jet 
md : their suitability for economical storage at or near the point compressors for air dilution. Total investment cost for a 
. of ultimate consumption. Gas storage does not increase the 1000 Btu/Scf high-pressure propane-air system with suf- 
7 . . . “4° . . . . . 
’ total gas supply, but it does permit more effective utilization ficient pressure tank storage for eight days of operation is 
: of the available supply to satisfy variations in demand for on the order of $100 per MMBtu of daily capacity. 
or 4 intervals ranging from a single hour to an entire season. Use of propane for peak shaving has limitations imposed 
1g ; Technical and economic data for various natural gas by the relatively high cost of this fuel, 5 to 10 cents per 
P storage facilities are summarized in Table 3. Selection of a therm, depending on transportation costs, and by the rela- 
re ; particular system, and resulting storage costs, depends on tively high cost of storage facilities required for extended 
AS ‘ the quantity of gas to be stored and the desired withdrawal periods of use. 
; and refill rates. In general, operating and maintenance For capacities of a million gallons or more, however. 
yr = — — — $$$ —— — ———— — 
al TABLE 2. U. S. Fossil Fuel Production and Reserves. 
' Assumed average 
| heating va‘ue 1956 U. S. net production Proved recoverable U. S. reserves Ultimate U. S. reserves 
a Unit of er unit, nae a eo eS en net Lirias Seco ee 
. Fuel measurement thousands of Btu _ billions of units quadrillion Btu billions of units quadriltion Btu billions of units quadrillion Btu 
- ; Natural gas* 1,000 cu ft at 1,035 10.77 11.2 237.8 246 1,200 1,300 
in : 60 F, 14.65 psia (includes natural gas liquids) 
4 Natural gas liquids Barrel Py 4,200 0.35 1.5 5.9 25 - - 
4 U.S. ga 
; Crude petroleum Barrel =42 5,800 2.55 14.8 30.4 176 194 1,100 
4 U.S. gal 
r Coal: Short ton =2,000 Ib Recoverable coal reserves estimated 
1 Bituminous 26,000 at 50% of ultimate reserves 1,050 27,300 
; Subbituminous 19,000 0.500 13.0 373 7,100 
Pp Lignite 13,400 on basis of bituminous 163 6,200 
4 coal heating value) 
4 Anthracite and 25,400 0.029 0.7 14 400 
q Semianthracite " 
, Total 13.7 41,000 
: Oil from oil shale Barrel = 42 6,000 Nil Nil 1,200 7,200 3,100 19,000 
q U.S. gal (based on Colorado shale (all bituminous shales in U. S. 
q containing over 15 gal/ton) 
a *Excluding recovered or recoverable natural gas liquids except where noted. 
4 Note: 1 Billion = 1 X 10°, 1 Trillion = 1 X 10%, I Quadrillion = 1X 10!, 
9 : 
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TABLE 3. 





Typical Natural Gas Storage Costs. 











Investment cost Date of Original 
Type of storage Net storage capacity Method of operation $/Mcf net storage estimate 
Underground, hypothetical 13.0 million Mef Average withdrawal rate 220,000 Mcf/day; 0.8-1.1 1957 
example maximum withdrawal rate 777,400 Mcf/day; 
cushion gas 13.0 million Mef; wells 43; 
compressor hp 6840 
Underground, average 5.4 million Mef Maximum withdrawal rate 43,000 Mcf/day; 0.44 Cumulative 
of 188 U.S. Pools cushion gas 5.4 million Mef; active average 
wells 40; compressor hp 2200 . through 1956 
Liquefied (0.20-0.25 ‘million Mef Maximum withdrawal rate 5,000 Mcf/hr; 13 1949 
fill rate 4,000 Mcf/day 
Liquefied 0.4 million Mef Maximum withdrawal rate 6,000 Mef/hr; 15 1949 
fill rate 5,000 Mef/day (complete plant) 
Liquefied 0.6 million Mef Maximum withdrawal rate 3,000 Mcf/hr; 6.2 reported in 
fill rate 3,000 Mcf/day (liquefaction, storage and 1957 
: regasification equipment only) 
Liquefied 1.0 million Mef Filling time 300 days 7 1955 
Liquefied 0.1 million Mef Filling time 300 days 10 1955 
24-in. diameter pipe 10,000 Mef at 50 psig Filling time 7 days; fill line pressure 77-82t 1949 
holders-1560 psig* discharge pressure 50-500 psig . (complete station) 
24-in. diameter bottle 10,000 Mcf Filling time 7 days; fill line pressure 86-91T 1949 
holders-2190 psig * 50-500 psig (complete station) 
Spherical tank- 733 Mef at atmospheric No compressors i 8: 1955 
75 psig discharge pressure : ' (erected cost) 
Spherical Tanks- 10,400 Mef Direct fill from line; : 314-334f 1949 
75 psig (18 units) 1500 Mcf/hr sendout rate at 5-25 psig (complete station) 
Cylindrical tanks- 10,000 Mef Direct fill from line; 405-425t 1949 
75 psig (20 units) 1500 Mcf/hr sendout rate at 5-25 psig (complete station) 
Low pressure water-seal 9,200 Mef Direct fill from line; 293-347 t 1949 
holder 


Low pressure water-seal 10,000 Mef (nominal) 


1400 Mcf/hr sendout rate at 5-25 psig 
Direct fill from line 
holder 1200 Mef/hr sendout rate at 5-30 psig 
(no spare compressors) 


(complete station) 
387-401 1957 
(complete station 
without land) 





*Calculated using 0.72 design factor for Class I location, Type A con- 
struction according to ASA B31.1.8-1955 Section 8 of the American 


Standard Code for Pressure Piping. 


+Costs corrected to 1957 level using average U. S. Bureau of Labor 
i Cost Index of 1.57 (50° steel plate — 50% skilled construc- 
tion labor). 








refrigerated storage facilities may be constructed for ap- 
proximately one-third the cost of conventional pressure 
tank storage, and for very large capacities, cavern storage 
is even less costly. 

Large-scale refrigerated and cavern storage, along with 
product pipeline and tanker transportation, may extend the 
range of economic use of propane in peak load gas supply. 


Fossil Fuel Costs 
Gas production processes discussed in this report use 












































































































































cunee i 7 
| | 
2.80 r 
| | | | 
a 2. ee | | 
rT ff | 
ae ST | 
u 2.40 ‘ae eee Gone 4 
1 | | | | | | | 
= ANNUAL DEMAND CHARGE: |——1___+ 
~ § 36/MCF DAILY DEMAND | 
a | COMMODITY COST: §0.25/MCF 
2.00 an ee 
4 | | oh = 
G) | | | | 
“1.60 V = | 
| ' | 
_ — 65% OF ANNUAL CONTRACT___| 
wn eA DEMAND MINIMUM TAKE OR PAY | 
° l 
O 1.20 + | 
ws Ne | 
: | \ ; | | | 
« | | = = 
es ee r | r | 
: N — }— 
040 ——, - 
| | 
oe tee | 
i q 
0 || | | 
) 20 40 60 80 100 
LOAD FACTOR, PERCENT 
FIG. |. Effect of load factor on cost of natural gas. 
36 








fluid fuels as raw materials. Process economics are therefore 
closely linked with the cost of such fuels, and must be evalu- 
ated also in relation to the cost of natural gas. 

Table 5 lists average 1956 wholesale prices of the major 
fossil fuels, and shows that the average price of natural gas 
falls near that of coal and substantially below that of resid- 
ual oil. 

It is evident that present energy economics on the North 
American continent are greatly influenced by the avail- 
ability, in many areas, of a premium gaseous fuel at a cost 
highly competitive, on a therm basis, with that of the lower 
grades of liquids and solid fossil fuels. 

From this it is apparent that base load processes for gas- 
ifying fossil fuels cannot at present be competitive with 
natural gas under the average conditions cited. Wide differ- 
ences in relative natural gas and other fuel costs exist in 
various geographic areas. 

For example, the average 1956 price of natural gas sold 
for resale in New England was 5.2 cents per therm, which 
was substantially higher than coal and residual oil costs on 
an equivalent basis. Furthermore, natural gas costs have 
been increasing each year as they progressively reflect to- 
day’s higher costs of discovery and production. 

Raw material costs, regional factors, and cost trends in 
natural gas must be considered in evaluating processes for 
the production of base load gas. 

In evaluation of peak load processes and methods of peak 
shaving, consideration must be given to specific gas supply 
contract provisions, and to load factor, as they affect the 
price of delivered gas. 

At low load factors this price is determined primarily by 
the fixed annual cost of the capital investment in the pipe- 
line, which averages $25 per Mcf of daily capacity per day 
per 100 miles, whereas at high load factors the actual gas 
purchase, processing, and transmission costs become the 
major cost items, 

Operation of long-distance transmission lines is most 
economical at capacities of 400 MMcf per day and greater, 
so that reserves of at least 3 trillion cu ft must be committed 
to insure the necessary minimum 20-year life. 

Fig. 1 shows the effect of load factor and of a 65 percent 
minimum take-or-pay provision in the supply contract. In 
the example shown, the demand charge, which is related to 
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2c COMPLETE HYDROGENATION (HYDROGEN 
FROM COMPLETE GASIFICATION OF 
FOSSIL FUEL) 

3 PARTIAL HYDROGENATION (HYDROGEN 
FROM COMPLETE GASIFICATION OF 
CARBON RESIDUE) 

4 COMPLETE GASIFICATION AND METH- 
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FIG. 2. Maximum methane yields, and oxygen or heat requirements, of fossil fuel gasification processes. 


the annual fixed cost of the transmission line, is $36 per 
Mcf of daily capacity per year, and the commodity cost is 
$0.25 per Mcf. The importance of peak shaving to avoid 
an adverse load factor with attendant higher gas costs is 
clearly indicated. 


Basic Considerations in Production of 
High-Btu Gas from Fossil Fuels 

For purposes of this discussion, the ideal fossil fuel gasifi- 
cation process may be considered as one that yields only 
methane. 

This gas has an atomic hydrogen to carbon (H/C) ratio 
considerably greater than that of the fossil fuels used as 
raw materials (Table 6). Accordingly, the basic require- 
ments for synthetic methane production from such materials 
are either net hydrogen addition, or excess carbon rejection. 
This may be accomplished in one or a combination of three 
basic process steps: 

1. Pyrolysis—hydrogen disproportionation by production 
of high carbon content by-product; 

2. Hydrogenation—noncatalytic, direct hydrogen addi- 
tion (hydrogasification) ; and 

3. Gasification with catalytic conversion (methanation) 
of synthesis gas—indirect hydrogen addition. 

The maximum yield of methane depends on the carbon 


TABLE 4. 
Liquid Fuel Storage Costs. 
(Excluding Land) 








Material Type of Operating Investment cost 
stored storage vessel pressure $/MM Btu net storage 

Propane... Multiple 30,000-gal 200-250 psig 5.0 (minimum piping) 

cylindrical tanks 9.0 (complete in- 
stallation 

Butane... 15,000 bbl sphere 75 psig 2.0 

Natural gasoline 30,000 bb! spheroid 15-25 psig 1.0 

Fuel oil... .. 50,006 bbl Atmospheric 0.3 
cone roof tank 
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and hydrogen content of the ash and moisture-free fossil 
fuel not potentially bound by the minor constituents (sul- 
fur, nitrogen, and oxygen), and on the processing scheme 
chosen. The oxygen or additional heat requirements of the 
complete fossil fuel conversion processes are also affected 
by the H/C ratio of the raw material. The results shown in 
Fig. 2 are derived from the following simplified process 
reactions which approximate actual yields without imposing 
rigorous limitations based on the thermodynamics and 
kinetics of the various systems: 

1. Pyrolysis. 

4C,,H,, ~ mCH, + (4n—m)C 
2. Complete hydrogenation. 
4C,H,, + (8n — 2m) H, > 4nCH, 

a. Hydrogen produced by catalytic steam reforming of a 
portion of product methane, followed by catalytic carbon 
monoxide shift (CO + H,O— CO, + H,). 

(2n — 0.5m) CH, + (4n—m) H,O— 
(8n — 2m) H, + (2n— 0.5m) CO, 

b. Hydrogen produced by partial combustion of a portion 
of product methane with oxygen, followed by catalytic car- 
bon monoxide shift. 

(3n — 0.75m) CH, + (2n — @.5m) O, + (2n — 0.5m) H,O > 
(8n — 2m) H, + (3n—0.75m) CO, 

c. Hydrogen produced by complete gasification of fossil 
fuel with steam and oxygen (gasification reaction shown 
under Item 4), followed by catalytic carbon monoxide shift. 

3. Partial hydrogenation; hydrogen produced by com- 
plete gasification of carbonaceous residue with steam and 
oxygen, followed by catalytic carbon monoxide shift. 
2C,.H,, + (1.6n — 0.4m) H, > 

(0.8n + 0.3m) CH, + (1.2n — 0.3m) C 
(1.2n —0.3m) C + (0.4n — 0.1m) O, + 
(1.6n — 0.4m) H,O—> 

(1.6n — 0.4m) H, + (1.2n — 0.3m) CO, 
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TABLE 5. 
Typical or Average Fossil Fuel 


TABLE 6. 
Key Properties of Fossil Fuels. 





1956 Wholesale Prices. 








Gross heat of 


Atomic H/C ratio combustion, Btu/Ib* 


C/H weight ratio 





PI Sc i. corensuahielaitin 4 2.98 23,885 

Fuel Cost, cents/therm BRI ese crc ovis Seictossehatetia filets 3 3.97 22,324 

: _ Readily ertanaens 2.67 1.47 21,6644 
Natural gas (utility and pipeline arson ls at or 2.5 1.77 21,310 

‘ atural Gasoline (26 psig Rei 

sales for resale) . gouges Gants ‘ 2.8 Vapor Pressure).......... 2.4 5.0 21,000 
Propane maven contract tank price) LO Ere: . 2.0-2.2 5.4-5.9 20,200-20,600 
OSE RE ES OI eal SIRENS 5.0 - 1 a _ and Kerosine. . . 1.9-2.0 6.0-6.4 19,700-20,000 
New York ............... hd 0 o. 2 Fuel Oi oe ; 1.7-1.9 6.2-7.0 19,300-19,800 
wntioinn oe Crude Shale Oil. ener 1.6 74% 18,600-18,800 
Domestic ants oil (8 areas) . eee 4.9 "pe Oly. CC) a . 1.3-1.6 7.5-9.5 18,000-18,900 

Motor fuel (refi _ 9 MMM ci eric ilu: bouts, 3 kas, 0.7-1.0 12-17** 9,700-11,300tt 

amet - Subbituminous Coal. 0.7-1.0 12-17** 10,300-12,300t# 

Kerosine (refinery price)................ 8.2 Bituminous Coal. 0.6-0.9 13-20** 12,000-15,000t 

Distillate fuel oil (refinery price)... 6.8 Anthracite.............. 0.2-0.5 


25-50** 11,900- 14,0004 # 





Residual fuel oil 
(Refinery price) . ; 3.5 
(Steam-electric plant price)............ 3.8 
2.8 


Ee 








4. Catalytic methanation of synthesis gas produced by 
complete gasification of fossil fuel with steam and oxygen. 


3C,H,, + (2n—0.5m) H,O + (n + 0.25m) O, > 
(2n + 0.25m) CO + 0.25m H,O + 
(n — 0.25m) CO, + (2n + 0.75m) H,, 
(2n + 0.25m) CO + (2n + 0.75m) H, > : 
(n + 0.25m) CH, + 0.25m H,O + nCO, 


In the foregoing simplified reactions, the oxygen/fossil 
fuel ratios for partial combustion or gasification approxi- 
mate those actually used in commercial and pilot plant op- 
eration. The steam requirements are determined only by 
reaction stoichiometry, and no allowance has been made 
for the excess steam required in practical operation of the 
processes involved. 

The H/C ratio of the raw material, in addition to in- 
fluencing process requirements, also has an important effect 
on the fields of application of gasification processes. For 
example, the decreased gasification yields and the more 
severe and complex processing conditions encountered in 
the conversion of the relatively low-cost, low hydrogen con- 
tent fuels into methane are reflected in high investment 
costs. 

Accordingly, processes utilizing-such raw materials are 
suitable only for base load (high load factor) operations 
in which the contribution of capital charges to total cost is 
minimized. Such processes can be considered only for future 
or limited regional application until such time as the gap 
between the cost of delivered natural gas and of nongaseous 
fossil fuel feedstocks widens sufficiently to balance the fixed 
and operating cost of the high-Btu gas manufacturing 
processes. 

Increased ease of gasification of the higher hydrogen 
content fuels is accompanied by increased raw material 
costs. In addition, with natural gas liquids, high storage 
costs also are an important factor. Processes based on the 
use of such premium fuels require a minimum capital in- 
vestment, and are therefore best suited for peak load gas 
production where total gas costs are greatly affected by 
capital charges. 

The number of fully developed commercial processes for 
high-Btu gas production is somewhat limited for the follow- 
ing reasons: 


1. Most companies have a large investment in existing 
peak load gas production facilities of adequate capacity; 


2. Economical methods not involving gas manufacture 
are available for meeting peak loads; and 


3. Base load processes under development are not com- 
petitive with present delivered natural gas prices. 


Considerable research and development work has been 
done, however, and is in progress, to convert both liquid and 
solid fuels into high-Btu gas. Work on processes utilizing 
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*At 60 F and 1 atmosphere. 
+Based on fuel in ideal gas state. 


**Not corrected for unavailable carbon and hydrogen due to presence of oxygen, sulfur 
and nitrogen. 
5 ifDry basis. 
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liquid fuels is designed to improve the substitutability of the 
gas produced and to minimize by-products. Although these 
processes have not yet been applied commercially, they are 
available and could be used economically when additional 
peak load capacity is required. 

The following list shows the status of the various present 
and future processes for high-Btu gas production: 


1. Processes operating commercially. 

a. Cyclic or cyclic-regenerative thermal cracking of dis- 
tillate and residual petroleum oils; 

b. Dilution of propane or butane with carrier gases, such 
as air or low-Btu gas produced by catalytic steam or steam- 
air reforming of natural gas, LPG, naphtha, or kerosine; 
and 

c. Cyclic partial combustion reforming of LPG. 


2. Processes developed to a major pilot plant or demon- 
stration plant scale (more than 3 Mcf per hr). 

a. Cyclic catalytic steam reforming of distillate and 
residual petroleum oils (full-size demonstration plant); 

b. Cyclic-regenerative thermal cracking of distillate or 
residual petroleum oils in the presence of hydrogen-rich 
carrier gas (50 gal per hr); 

c. Continuous thermal cracking of petroleum oils in a 
moving bed of coke pebbles (50 gal per hr); 

d. Continuous moderate-pressure (50 to 100 psig) 
destructive hydrogenation of LPG, natural gasoline, 
naphtha, kerosine or No. 1 fuel oil (75 to 100 gal per hr); 

e. Continuous high-pressure (460 psig) destructive hy- 
drogenation of petroleum oils in a fluidized coke bed (15 
to 45 gal per hr, primarily for 500 to 600 Btu/Scf gas pro- 
duction); and 

f. Continuous autothermic partial combustion of LPG 
with air (37 gal per hr). 


3. Processes in the bench-scale or small pilot plant scale 
stage (up to | Mcf per hr). 

a. Fluid-bed continuous thermal cracking of petroleum 
oils (3 gal per hr); 

b. Methanation of purified synthesis gas produced from 
coal over fluid-bed nickel catalyst (3000 Mcf of synthesis 
gas per hr); 

c. Continuous high-pressure (500 to 1500 psig) destruc- 
tive hydrogenation of petroleum oils (‘'.5 gal per hr); and 

d. High-pressure (over 1000 psig) destructive hydro- 
genation of coal (small-scale batch and semi-continuous 
reactors ). 


In subsequent parts of this series, each of the processes 
for direct conversion of fluid fuels to high-Btu gas will be 
described briefly, with particular emphasis on material re- 
quirements and operating characteristics. Where available, 
data on capital investment are summarized. 


Part 2 will appear next month. 
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DISTRIBUTION DEVELOPMENTS 





New Bedford Gas and Edison Light 
Company, New Bedford, Massachus- 
etts, plans to sell oil-gas manufactured 
at its gas-making plant to a newly 
established petrochemical firm that 
would process the gas and extract var- 
ious by-products. Residual gas from 
the processing, which would be readily 
interchangeable with natural gas, would 
be returned to the gas company for 
distribution. Process by-products, in 
addition to tars, would include buta- 
diene and propylene, both used in 
manufacture of plastics. The petro- 
chemical company would be a wholly- 
owned subsidiary of New England Gas 
and Electric Association (of which 
New Bedford Gas is also a subsidiary). 
Actual construction and operation of 
the petrochemical plant is dependent 
upon satisfactory completion of various 
contracts. 


Commonwealth Natural Gas Corpora- 
tion, Richmond, Virginia, reports the 
firm’s 1958 construction program — 
costing $1,650,000 — was completed 
ahead of schedule. Some 29 miles of 
new main was installed. 


British Columbia Electric, Vancouver, 
British Columbia, plans to spend ap- 
proximately $12,500,000 in 1959 to 
extend its gas system to meet growing 
demands for natural gas. About 
$6,300,000 will be spent on the main- 
land for trunk mains, distribution 
mains, and accessory plant. The re- 
maining $6,200,000 will be spent for 
service extensions on the mainland and 
in greater Victoria area. 


Ohio Fuel Gas Company, Columbus, 
Ohio, is currently constructing nearly 
11,000 ft of new line in three sections 
at Gallipolis. Pipe size ranges up to 
5-in. Work on the $34,800 project is 
being done by Ohio Pipeline Construc- 
tion Company. At Elyria, an $18,500 
project involving nearly 3000 ft of 6, 
8, 10, and 16-in. trunk main is under- 
way, with Burkhardt Construction 
Company performing the work. In 
Columbus, work has been completed 
on a $14,000 relocation job to make 
way for the Mound Street-Sandusky 
Street interchange of a major highway 
project. Work involved laying of more 
than 1000 ft of 8-in.; the new line 
crosses Sandusky Street on the new 
interchange bridge, with pipe hung 
beneath the bridge. Shamrock Con- 
struction Company handled th2 proj- 
ect. 





The Gas Service Company, Kansas 
City, Missouri, has been granted nat- 
ural gas franchises by two southwest 
Missouri towns in recent actions. At 
Verona, residents unanimously ap- 
proved the franchise in a special elec- 
tion. At Freistatt, the town board of 
trustees granted the franchise, no elec- 
tion being necessary. Both towns will 
become part of the company’s Monett 
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by any other material 
in any conditions of 
natural gas 
operations 


HIGH FLEXIBILITY... 
LOW DIFFERENTIAL... 


LANCASTER SYNTHETIC 
DIAPHRAGMS ARE REINFORCED 
AT ALL FLEXING AND HINGING 
POINTS... 

WITHSTAND EXCESSIVE FLEXING 


Use Lancaster S-700-L and S-7-L Syn- 
thetic Diaphragms with complete con- 


Division’s operations, with construc- 
tion of distribution systems to begin as 
soon as permission is granted by the 
Missouri Public Service Commission. 


Washington Natural Gas Company, 
Seattle, Washington, plans a $5,000,- 
000 budget for expansion in 1959, con- 
tinuing a program begun in 1956 that 
has included a $5,000,000 expenditure 
in each of the past th 
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Gas vents displaying the red-and-black Metalbestos ‘Safety Seal’ will never 
be responsible for sending utility service-trucks to answer customer com- 
plaints. That’s because the “Safety Seal’’ means an all-Metalbestos gas 
vent, designed and installed according to the Metalbestos ‘Safety System” 
Gas Vent Tables. 


The Metalbestos ‘‘Safety Seal” stands for scientific gas venting... free 
from home-polluting spillage at the draft hood and corrosive condensation 
within the vent. Look for the Metalbestos ‘Safety Seal’ and promote its 
use. It’s good for your business... good for gas. 


For complete information on the new Metalbestos ‘Safety System,” write 
Dept. AA-1. 


Stocked by principal | 


distributors in major | RTD 
cities. Factory ware- | /74y é M ap LB : S10 . 
ouses in Akron, | { * 
Atlanta, Dallas, Des | 2 DIVISION 


Moines, Los Angeles 
Chicago, New Orleans 
Woodbridge, N.J 


WILLIAM WALLACE COMPANY - BELMONT, CALIF 
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WHAT'S NEW IN 
CONTROLS 
a 


New heat-resistant diaphragm fabric for 
gas appliance regulators and controls of 
all kinds has been introduced by Vulcan 
Rubber Products Division of Reeves 
Brothers, Inc. Named “Heat-Resistant 
Buna-N/Nylong Reevecote,” the new ma- 
terial is said to be 100 percent more heat 
resistant than conventional Buna-N coated 
fabrics. It is specially recommended for 
controls that operate in elevated tempera- 
tures. For more information, circle num- 
ber 1 on the Ready-Reply card in this 
issue. 


Dust filter of high-grade wool for use on 
its Unitrol water heater controls has been 
developed by Grayson Controls Division 
of Robertshaw-Fulton Controls Com- 
pany. The filter, located ahead of all ad- 
justments, is result of more than two 
years testing of materials suitable for re- 
moving dust and particulates found in gas 
streams. It has A.G.A. Laboratories ap- 
proval for use in filtering both natural 
gas and butane or propane gases. For 
more information, circle number 2 on the 
Ready-Reply card in this issue. 


Short stack regulators for cramped areas 
have been developed by the Maxitrol 
Company in two new models, RV-30A 
and RV-41A. Both have shorter stacks 
and reduced pipe turn radii for use on 
water heaters, gas ranges, clothes dryers, 
incinerators, wall heaters, and other gas 
appliances with restricted mounting area. 
Based on 800 Btu gas of 0.7 sp. gr., hourly 
capacities of the two models are: for 
main burner and pilot load applications, 
RV-30A-120 to 95,000 Btu; RV-41A — 
120 165,000 Btu; for main burner appli- 
cations, RV-30A — 10,000 to 100.000 
Btu, RV-41A — 15,200 to 174,000 Btu. 
For more information, circle number 3 on 
the Ready-Reply card in this issue. 


Non-linting pilot burner for gas heating 
installations introduced by White-Rodgers 
Company does away with lint blocking 
at the primary air opening, a main source 
of pilot failure. The new “Lint Sentinel” 
is non-aerated; air is not introduced into 
system until gas leaves the orifice. Gas at 
normal pressure runs up an open sided 
tube where air is mixed and combustion 
begins. Flame is directed to main burner 
and thermal element by the design of the 
pilot burner. Double-disk orifice with a 
cone-shaped tip prevents collection of 
dirt and other foreign matter. Units are 
A.G.A. approved. For more information, 
circle number 4 on the Ready-Reply card 
in this issue. 


Inexpensive automatic gas light control 
system has also been developed by White- 
Rodgers. New system uses a W-R type 
25A17A automatic gas valve that fits in- 
side the gas light post and a photocell. 
When ambient light reaches predeter- 
mined point of “darkness,” signal from 
photocell opens valve and light is turned 
up. At “dawn,” valve is automatically 
turned town, allowing just enough gas by- 
pass to maintain a pilot or standby flame. 
One valve can operate up to four lights. 
For more information, circle number 5 
on the Ready-Reply card in this issue. 
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WALL THERMOSTAT 


‘‘Fashion-right,’’ detach- 
able ring for painting... 
easy-to-read double dial, 
snap-action switch com- 


pletely enclosed...ad- 
justable heat anticipa- 


tion; no levelling to in- 
stall. 
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‘central heating 


FAN AND LIMIT 40D 


Single element opera- 
tion. Sturdier, simpler... 
provides positive fan and 
limit switching. Econom- 
ical to apply. ‘“‘Fan-on’’ 
contact made prior to 
limit switch cut out for 
longer life. 


te 
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controls and 


accessories 


SOLENOID 
GAS VALVE 


For all types of gas heat- 
ing equipment, ruggedly 
constructed... corrosion 
resistant parts suitable 
for use even with “‘sour”’ 
gases. Easily cleaned and 
serviced. 


Let us prove it! Let our 
representative show you 
conclusive proof... 
testimonials of “over the 
years” reliability in the 
performance of Robertshaw 
water heater, space heater 


and central heating controls! 


Write today — contact: 


CONTROLS COMPANY 


* GRAYSON CONTROLS DIVISION. 


Stee LONG BEACH, CALIFORNIA 


advertised in Goop HOUSEKEEPING SUNSET 
AMERICAN HoMB SATURDAY EVENING Post 
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New Model 773 for general utility range (5'6” deep and 24” wide), and new 


Model 772 with reduced over-all width for tight quarters. Write for new bulletin. 


Two new low-cost Barber-Greene ditchers 
with advanced features not available on even the most expensive ditchers 


All these advantages — offered only by Barber- 
Greene — mean more ditch per day 


¢ New Dual-Range Hydra-Crowd Transmission pro- 
vides infinitely variable crowding speeds independent 
of wheel and conveyor drives. No stopping to change 
speeds ... no gear shifting. Instant selection of max- 
imum crowding speeds for every digging condition. ” 


¢ New Digging Wheel Drive through telescoping drive 
shaft, floating differential and split No. 1 shaft cuts 
maintenance and wear on drive unit... assures uniform 
gear contact on both sides of the wheel. 


e¢ New Power Flow Design makes all units readily acces- 
sible for easy maintenance and gives the entire machine 
better balance. 


e Optional, All-Hydraulic Spoil Conveyor eliminates ° 
all chains and sprockets .. . provides instant selection 


of infinitely variable speeds to 630 f.p.m., independent 
of wheel speed—instant reverse. 

New Hydraulic Controls give greatest accuracy in 
digging to line and grade . . . offer a new high in 
operating ease. All controls grouped within easy reach 
for less fatigue and greater operator comfort. 

New Flexible Drawbar between chassis and boom 
reduces transfer of tw’ st and tilt from wheel to chassis 
when digging around curves or over uneven ground. 
This design reduces chain length and eliminates idler 
sprockets. 

New Crawlers are easily adjusted in one-tenth the time 
of ordinary crawlers. Constant tension is provided by 
predetermined spring loading . . . crawlers quickly 
loosened or tightened without changing spring tension. 
Other Features Include: automatic overload protection, 
new hydraulic brakes, new hydraulic wheel hoist. 


58-42-D 


Write for information on the ditcher line of advanced design. 


Barber- Greene & 





AURORA, ILLINOIS, U.S.A. 


CONVEYORS ...LOADERS...DITCHERS. 


»-- ASPHALT PAVING EQUIPMENT 
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FOUR NEW TRENCHERS added to 
Cleveland Trencher’s line incorporate 
major advances in trencher design — such 
as new V-shaped discharge conveyor and 
new-type tracks. New conveyor is driven, 
shifted, and reversed in direction of dis- 
charge by an independent hydraulic drive, 
lever-controlled from operator’s seat. Full 
crawlers have new-type non-packing, anti- 
friction-bearing-mounted tracks, dual 





MOBILITY HAS BEEN ADDED to 
the Samson multiple-purpose excavator 
with a carrier designed by Crane Carrier 
Corporation. Excavator, manufactured by 
Avery Tractor, Inc., is fully-hydraulic, has 
full swing to operate in tightest positions, 
and is 7 machines in one — backhoe, 
shovel, crane, clamshell, grader, grapple 
and magnet. 
CIRCLE (7) ON THE REPLY CARD 





CLOSE QUARTER, DIRECT TRUCK 
LOADING is now possible with the new 


“Trenchliner” frontend discharge con- 
veyor that loads spoil over the front of 
the Parsons trencher directly into trucks. 
New loading feature, combined with con- 
ventional side discharge conveyor and 
standard offset boom, increases number 
of job applications possible, makes 
trencher ideal for digging deeper and 
wider trenches while working on streets, 
alongside highways, in alleyways, and 
other close quarter work areas. Unit digs 
16 to 42-in. wide, up to 12% ft deep. 
CIRCLE (8) ON THE REPLY CARD 


support and drive on both ends of crawler 
pins, and hydraulic steering brakes. Model 
has a power-shifted, power-tilted digging 
wheel and a _ power-raised-and-lowered 
crumbing shoe. Wheel can be shifted lat- 
erally as much as 30-in. to either side of 
center line of trencher, permitting it to 
dig trench flush with outer edges of 
crawler tracks or at any point between. 
CIRCLE (6) ON THE REPLY CARD 


NEW HOUGH MODEL H-30R “PAY- 
LOADER” replacing model HF has 
carrying capacity of 3000 lb at average 
operating speeds, is a rear-wheel-drive, 
front-wheel-steer machine. Bucket sizes 
range from % to 2 cu yd. New bucket 
action provides full 40 deg of tipback and 
enables operator to obtain larger loads 
than possible with former model. Unit 
is powered by a six cylinder gasoline en- 
gine developing 66.5 hp at 2200 rpm. 
CIRCLE (9) ON THE REPLY CARD 





TWO NEW WHEEL DITCHERS just 
added to Barber-Greene’s line are smaller 
yet follow closely the overall design of 
company’s first wheel-type machine now 
in its second year of production. Units dig 
maximum of 5 ft 6 in deep and have a 
range of digging widths from 14 to 24 in. 
In addition, one model has a_ wider 
crawler tread — either 14 or 16-in. pads 
instead of 10-in—for greater “flotation.” 
CIRCLE (10) ON THE REPLY CARD 


NEW TRACTOR SHOVEL, the Trojan 
T-18, manufactured by Contractors Ma- 
chinery Division of Yale & Towne Manu- 
facturing Company, has 6 interchangeable 
buckets for carrying capacities ranging 
from 14 to 29 cu ft. Unit’s 4-ft wheel base 
and short overall length — 117 in. — en- 
able it to work in tight areas having mini- 
mum amount of operating space. 
CIRCLE (11) ON THE REPLY CARD 
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DIESEL POWER IS BEING ADDED to 


John Deere’s line of industrial tractors to 


meet growing demand of owners and op- 
erators for units having advantages of 
diesel power and fuel economy. Fleet 
owners who have larger tractors and 
trucks already using diesel fuel will find 
new units a protection against gas pilfer- 
age. The two new tractors now in pro- 
duction — the “440” crawler and “440” 
wheel models — are powered by a Gen- 
eral Motors diesel 2-cycle engine. Other 
“440” models will continue to be offered 
with gasoline engines. In addition to new 
diesel engines, the new “440” crawler 
tractors have improved transmissions, in- 
creased strength, new working speeds. 


CIRCLE (12) ON THE REPLY CARD 





NEW MOBILE EARTH BORER, a light- 
weight drill manufactured by Mobile 
Drilling, can be mounted on a skid or 
any 34-ton vehicle and bores angle holes 
from 45 deg right or left, 30 deg fore, and 
90 deg aft of vehicle. Unit is fully hy- 
draulic, powered by 36 hp air-cooled 
gasoline engine, and features fast, full 
72-in. stroke for boring up to 24-in. di- 
ameter holes 6 ft deep, and 41% in. diam- 
eter holes to 75 ft. 


CIRCLE (13) ON THE REPLY CARD 
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TWO NEW PRODUCTS have been 
added to Stanco’s line of fully hydraulic 
truck cranes —a winch for Hiab Model 
170 truck crane and an all new “Bimbo” 
truck crane, smaller version of Model 
170. Winch for the “170” is optional 
equipment item adapted to crane booms 
for below grade work. The 170 unit nor- 
mally will lift up to 20 ft above ground 
level at maximum speed of 20 in. per 
sec; with addition of new winch, crane 
will now work below ground level at 
same capacities. New “Bimbo” crane be- 
cause of its size may be easily mounted 
on light trucks.” 
CIRCLE (14) ON THE REPLY CARD 
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Temperature and pressure 
compensated metering 


continuously and automatically 





American® BASE VOLUME INDEXES register gas 
quantity at standard conditions of base tempera- 
ture and base pressure. BASE PRESSURE 
INDEXES automatically multiply volume at pipe 
line conditions by the pressure factor and indi- 
cate quantity at base pressure on a straight read- 
ing index. 


Operation of both instruments is continuous with 
all functions performed mechanically through 
special gearing. Indicated totals are always 
accurate. 


For full information, consult your American Meter representative. 


Ka 


< 


Philadelphia. 16, Penna. ¢ Albany 


1S oy we Op : ie O20. OL, Bm 


GENERAL SALES OFFICE 


Somerton, 
Alhambra « Atlanta * Baltimore * Birmingham «¢ Boston * Chicago 
Dallas * Denver « Erie * Houston * Kansas City * Los Angeles * Minne- 


apolis * New York © Omaha « Pittsburgh « Sanfrancisco ¢ Seattle 
Tulsa * Wynnewood. IN CANADA: Canadian Meter Company, Ltd., 
Ontario * Calgary * Edmonton * Regina 


Milton, 


SUPPLIERS TO THE GAS INDUSTRY for Ironcase, Tinned Steelcase, Alumi- 


numcase and Welded Steelcase Meters * American-Westcott Orifice Meters 
Instruments © Reliance Regulators * Apparatus ¢ Valves 
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FOR CLEARING MANHOLES OF EXPLOSIVE GASES, 
Morrison-Pelsue Company’s portable ventilating heater pro- 
vides 300 to 800 cu 
ft of fresh air per 
minute. In case 
workman wants heat 
while working un- 
derground, unit can 
provide fresh, heated 
air in a fraction of a 
minute. Unit weighs 
only 62 Ib and is 
equipped with an en- 
gine converted to use 
LPG. All heated air 
passes through an 
exclusive stainless 
steel heat exchanger 
that produces from 10, vou to 45,000 Btu per minute with a 90 
deg temperature rise. A flexible duct conducts fresh air to all 
corners of manhole and rids area of noxious gases. 
CIRCLE (15) ON THE REPLY CARD 





EXTENT OF CARBON MONOXIDE POISONING can be 
determined in two quick ways with new CO Poisoning Test Kit 
developed by Mine Safety Appliances Company. Kit provides 
means of testing either exhaled air or blood sample. Equipment 
including balloons for samples, aspirating bulb, reagent, indi- 
cating tubes, blood sampling components, and accessories are 
contained in carrying case. 
CIRCLE {16) ON THE REPLY CARD 


FOR HARD ROCK, Wood Shovel & Tool Company points out 
that “arrow point” shovels are a good cost cutter as the blade 
pattern outwears and outlasts conventional round point design. 
Extended “arrow” point causes blade edge to ultimately wear 
round where conventional round point wears concave across 
cutting edge. Shovels are available with moly alloy or high car- 
bon steel, heat-treated blades. 
CIRCLE (17) ON THE REPLY CARD 


Copper and Iron Pipe 
joined safely with 


MAYCO 


dielectric fittings 





STRAIGHT AND 


al Copper and iron, brass and 


iron or other dissimilar met- 
als are safely connected 
with no electrolysis when 
you use MAYCO dielectric 
couplings and unions. The 
cost is low enough to use 
‘them on every job—the 
tough nylon bushing insu- 
lates completely . . . with- 
stands temperatures up to 
230° F. and pressures up 
to 1000 Ibs. Order now. 


SOLDER AND 
FLARE COPPER UNIONS 





INC. 


ILLINOIS 


MAY PRODUCTS, 


BOX 427 GALESBURG, 


manufacturers of: MAYCO water softeners & filters... 
MAYCO dielectric fittings 
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FOR COLD AND HOT PIPE PINCH- 
ING, new hydraulic pipe squeezer with a 
unique mechanical locknut for positive 
mechanical locking even when tempera- 
ture fluctuates over extended periods of 
time, is now available from Regent Jack 
Mfg. Co. Pipe squeezer can be used for 
relocation of service lines and mains; re- 
pair of leaky and ruptured lines and 
mains; speeding of trenching operations; 
shutting off service to buildings threat- 
ened by fire when valves are inaccessible, 
and permanent closing of service lines on 
buildings to be moved or demolished. 
Units operate in temperatures from minus 
65 deg to plus 160 deg. Two models are 
available with locknut feature — a 40-ton 
capacity unit for cold steel pipe up to 242- 
in., and a 15-ton capacity unit for use 
with heated steel pipe up to 2-in. 
CIRCLE (18) ON THE REPLY CARD 





NEW GAS HEATING PLANT manu- 
factured by Hydrotherm, Inc. employs 
new concept in use cf gas for heavy duty 
hydronic heating. Called Multi-Temp, 
system modulates gas input automatically 
with changing load conditions without 
impairing Overall boiler efficiency. Full 
input is used only for peak loads and 
when warming up from cold start; other- 
wise, input is automatically kept to a 
fraction of full capacity according to ac- 
tual heating demand. 
CIRCLE (19) ON THE REPLY CARD 


TOOL COMPARTMENTS, manufac- 
tured by Utility Body Company, are de- 
signed for universal mounting on any 
pickup truck or flat bed vehicle. Fabri- 
cated of heavy gage steel and electrically 
welded into compact compartments, units 
quickly convert ordinary trucks into a 
service vehicle by adding lockable, pro- 
tected carrying space for tools, parts, and 
other equipment. 


CIRCLE (20) ON THE REPLY CARD 


NEW LOW-COST, ALL-PLASTIC 
CHECK VALVE has been developed by 
Chemtrol Company for pipe sizes from 
Y% to 2-in. Available in PVC types I and 
II, Kralastic, Penton, and Profax, valve 
features full-flow —low pressure drop, 
built-in vibration damper, and all stand- 
ard connectors — thread, socket, flanged, 
victaulic grooved. Also employs new and 
unique principle of “seat seals” for high 
and low pressure. 
CIRCLE (21) ON THE REPLY CARD 


TEFLON SHAFT CENTERING RINGS 
are now standard on Daniel Junior and 
Senior orifice fittings to eliminate metal- 
to-metal contact between shaft and stuff- 
ing box and assure free shaft rotation 
even after long inoperative periods of 
service. Rings are self-lubricating, non- 
adhesive, and inert to most chemicals. 


CIRCLE (22) ON THE REPLY CARD 


REFLECTIVE UTILITY MARKERS for 
instant identification in and around 
odorizing stations, meters and other utility 
equipment are now available in self- 
adhering and permanent reflective num- 
bers and letters. Markers do away with 
painting and stenciling. Material is 100 
times more reflective than white or yellow 
stencilled paint. 


CIRCLE (23) ON THE REPLY CARD 








PRODUCT PARADE 


“JUNIOR” HAS JOINED the M. B. 
Skinner Company family of emergency 
pipe clamps. Made 
up in single bolt. 
width, instead of two 
bolt width, new jun- 
ior size clam is only 
2%-in. wide. Like 
regular pipe clamps, 
it is made of malle- 
able iron, has a full 
length hinge along 
one side, and a single 
oversized plated bolt on the other. 
Lug on gasket half is slotted for quick 
“bolting.” 
CIRCLE (24) ON THE REPLY CARD 




















LDS ‘. accurate « 


trouble-free ~° 


and « 


INTERNAL RELIEF VALVE 


This new Reynolds relief valve has a double action sealing 
effect which permits the use of a large relief valve orifice 
which still seals and relieves within close regulation. 

An Automatic quick opening flapper for excess pres- 
sure gas and yet has standard small vent opening for 


normal regulation. 


The all stainless steel construction flapper valveelimi- 
nates high shock-lock off common to other type regulators. 
Also available on NRT8010 series No. 1 

Model 10, No. 1 Model 20, and No. 1 Model 


30 series. 





Not Shown—A Complete Line of Outside Vent Protection 


Write for detaiied information 





REYNOLDS 
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GAS REGULATOR CO. 


ANDERSON, 


INDIANA 
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PIPE STOPPERS 
OF ALL KINDS 


PRODUCT PARADE 








INCREASED SENSITIVITY of Detec- 
tron Pipe Detector, manufactured by 
Computer-Measurement Corporation for 
determining exact number of buried pipes 
that may lie in path of bulldozer or ditch- 
ing machine is accomplished by a newly 


HIGH-SPEED LINE PRINTER, devel- 
oped by Burroughs Corporation for use 
with its new 220 electronic data process- 
ing system, will select, edit, and print out 
data from a computer or magnetic tape at 
rates up to 1500 lines per minute — 50 
percent greater printing speed than pre- 
vious machines. Now in production at 
the Electro Data Division, printer fea- 
tures on-line or off-line operation, buffer 
data storage, and automatic editing — all 
under plugboard control. 
CIRCLE (27) ON THE REPLY CARD 


NEW CATALOG STORAGE RACK can 
help office personnel who frequently re- 
fer to a large number of different catalogs 
and bound information. The series of four 
independently revolving trays manufac- 
tured by Frick-Gallagher Mfg. Co., can 
be used with equal advantage by one per- 
son or, when centered, by several persons. 
CIRCLE (28) ON THE REPLY CARD 
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SAFETY 
GAS MAIN 
STOPPER | 


CO. 
INC. 


designed circuit. New circuit also pro- 
vides more stable field signal, reducing 
possibility of false signals frequently 
caused by static and minor changes in 
mineral content of soil. 

CIRCLE (25) ON THE REPLY CARD 


POCKET SIZED TESTER for detection 
of hazardous vapors has been developed 
by Davis Emergency Equipment Com- 
pany for quick, on-the-spot checking of 
work areas. Lightweight combustible gas 
analyzer is easy to operate, self-contained 
with exceptionally long battery service 
life. Not affected by vapors of gasoline 





QUICKER, EASIER USE of 3 by 5-in. 
records is possible with new light-weight 
aluminum “card caddy.” Available in 6, 
9, 12, 18, and 24-in. lengths, caddy fits 
length and width-wise in desk drawers. 


523 Atlantic Avenue 
Brooklyn 17, N. Y. 


containing tetraethyl lead; instrument Eliminates handling of heavy files, lift- 
Cable Address: GASTOPPER, N. Y. with case and all accessories weighs ing lids, and pulling out cumbersome 
3% Ib. drawers 
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LP-GAS PEAK SHAVING & STANDBY 


PLANTS for MUNICIPALITIES & INDUSTRY 
EMPIRE GAS ENGINEERING COMPANY 


7 Baltimore Place NW ¢ TR 22-6611 «¢ Atlanta 8, Ga. 
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THE PEARSON-TYPE DETECTOR IS 
WELL KNOWN TO INDUSTRY HOWEVER 
THE P70 IS AN ALL TRANSISTOR 
INSTRUMENT THAT CAN BE USED TO 
LOCATE DIS-CONTINUITIES IN THE 
OO G, OF BURIED PIPELINES - 
TO LOCATE ELECTRICAL CONTACTS ON 
THOSE LINES - AND TO EFFECTIVELY 
LOCATE THE UNES THEMSELVES. 
ALL THIS, WITHOUT DIGGING OR UN 
COVERING ANY PORTION OF THE LINE. 
WHEN YOU USE THE P/D YOU FINO THE 
HOLIDAY - THE SGHORT- THE PIPE - AND 
YOU SAVE TODAY TOMORROW, AND 
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PROPANE PLANTS 
[DRAKE 


Construction 


11 WEST 42ND STREET 
NEW YORK 36,WN. Y. 
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Engineers, Designers and Manufacturers of * Sae= 


LP-GAS STAND-BY PLANTS 


M AMERICAN LIQUID GAS CORPORATION ° 


1109 Santa Fe Avenue « Los Angeles 21, California 




















BLACK & VEATCH 
CONSULTING ENGINEERS 


Natural Gas, Electricity, and Water Utilities 
Production, Transmission, Distribution 
Reports, Design, Supervision of Construction 
Investigations, Valuation, and Rates 
1500 Meadow Lake Parkway, Kansas City 14, Missouri (Since 1915) 


DISTRIBUTORS: Crutcher-Rolfs-Cummings Inc., Houston, Texas @ Remco 
Manufacturing Co., inc., Tulsa, Oklahoma e@ Canadian Equipment Sales 

& Service Ltd., Edmonton, Alberta, Canada © Bob Herrick, Rentals & 

Service, Harrisburg, Penna. © Falcon Line Products Coro., Elizabeth, | 

Or WN. J. © Export Agents... Frazer & Hansen Ltd., San Francisco, Calif. 
| 

| 
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Electronic Detectors for every Industry 


BSere TINKER © RASOR 


YI-F 17 AGOSTINO ROAD, P. O..BOX 281, SAN GABRIEL CALIFORNIA 




















46 AMERICAN GAS JOURNAL, January, 1959 





Wie 


el- 
use 
‘SS- 
yut 

at 
50 
re- 

at 


pa- 


fer 
all 


an 
re- 
12S 
ur 
1C- 
an 
r- 
ns. 





Hs 





ti 











Ae NAN RIN TE CO 


aR ETT 


2 GREASE 


ADVERTISERS 


INDEX 





American Liquid Gas Corporation... — 
American Meter 

Company ..... Inside Front Cover, 44 
American Meter Company, 

Reliance Regulator Division...... — 
Aqua Survey & Instrument Company. — 
Arkla Air Conditioning Corporation... — 
Barber-Greene Company ......... 42 
tk POTEET eee — 
Blaw-Knox Company, 

Buflovak Division ............. — 
Chaplin-Fulton Manufacturing 

i) ee ea ener 14 
Cleveland Trencher Company, The.. — 
Cook Machinery Company........ — 


ee eee ere ee — 
oe eS eee eee 4,5 
Dollinger Corporation ........... 16 


Drake & Townsend, Inc...... coe 
Dresser Indusiries, Ne... 2.66.66 s — 
Dresser Manufacturing Division... .. — 


Eclipse Fuel Engineering Co........ 11 
El Paso Natural Gas 

ee ree eg eee 12 
Empire Gas Engineering Company... — 
Fisher Governor Company...... 28, 29 
Fisher Research Labs, Inc.......... 47 
Greenlee Tool Company.......... — 
Hays Manufacturing Company..... 15 


Heath Survey Consultants, Inc....... — 
H & M Pipe Beveling Machine 
oS ad din at wh rte a 47 
JORnS-MGNVING 2... csi e seek a 
Joslyn Manufacturing & Supply Co... — 
RrReR INGA ier ek ted mela es ae — 
Lancaster Meter Parts Co.......... 39 
Lone Star Steel Company. . 


DRAGNET 
leak detector 


detects 
and locates 
leaks on any 
pressure piping 
system in a 
matter of 
minutes! 





Here's the newest time-saver in the industry! The 
compact, portable Dragnet Leak Detector will 
detect even the tiniest leak on any pressure pip- 
ing system for gas, steam, water or refrigeration. 
Unique ‘‘bubble action"’ principle much faster 
than by using pressure gauge or manometer. 
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“81895 


Greatest depth 
penetration 

e Greatest trac- 
ing distance 

e@ Pinpoint ac- 
curacy 

e@ One year be- 
tween battery 
changes 

e Built-in battery 
testers 


e90% less 
Maintenance 
costs 


Built for 
rugged 

field use: 
Transistor- 
ized circuits, 
compact 
fiberglass 
case. 
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H&M pipe beveling machines mean 
speed and accuracy on ANY size of pipe! 


H&M Pipe Cutting and Beveling Machines offer the easiest, quickest 
and most efficient solution to preparing pipe for welding, even by 


untrained operators. 


One man can handle and operate any size H&M machine — any 
of the 7 H&M models handling from 114” to 36” pipe — after 
only a few minutes of instruction — and be assured of perfect 


cuts or bevels every time. 


The split-horseshoe gear of H&M machines, plus their extreme 
lightweight, permits the operator to slip them easily over the next 
section of pipe and within a matter of minutes the cut or bevel is 


finished, accurate and true. 


Ey 
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311 E. Third St. 
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FOR STANDBY AND PORTABLE 
ELECTRIC POWER to maintain opera- 
tion of essential equipment during out- 
ages, D. W. Onan & Sons has introduced 
21 new generating plants, described in re- 
cent data sheets. New models, either gaso- 
line or diesel-driven, produce from 1 to 
200 kw each — largest gasoline unit pro- 
duces 150 kw, double previous peak 
power; and largest diesel unit produces 
200 kw, 40 times more than diesel models 
previously available from Onan. 


CIRCLE (60) ON THE REPLY CARD 


FEATURES OF LE ROPS NEW 365 
ROTARY COMPRESSOR are fully il- 
lustrated in new 4-page bulletin. Unit is 
said to be slowest running — 1100 rpm — 
365 cfm compressor on the market. Gen- 
eral specifications are included in bulle- 
tin. 
CIRCLE (61) ON THE REPLY CARD 


THIRTY-FIVE OPERATING ADVAN- 
TAGES of J. I. Case’s utility-loading ma- 
chine are pointed out in new 8-page, 3- 
color bulletin. The 42 hp wheel-mounted 
backhoe-loader is described and_ illus- 
trated, and mechanical details are given 
on each of the “matched” working units 
— backhoe, loader, and heavy duty trac- 
tor 
CIRCLE (62) ON THE REPLY CARD 


NEW GAS VALVE LUBRICANT, Moly- 
kote Type 1102, has been developed by 
Alpha-Molykote Corporation for use with 
plug cocks of metal, plastic, or glass. 
A high-temperature non-melting-point 
grease fortified with molybdenum disul- 
fide powder, Type 1102 lubricant elimi- 
nates gumming formations that usually 
cause valves to stick. Molykote resists 
propane, butane, natural gas, manufac- 
tured gas but is attacked by aliphatic, 
aromatic, and chlorinated hydrocarbons 
such as gasoline, and diesel oil. 


CIRCLE (63) ON THE REPLY CARD 


DEEP FAT FRYERS, BLANCHETTS, 
AND ACCESSORIES are described and 
illustrated in new 32-page catalog from 
Keating of Chicago, Inc. Three pages are 
devoted to recipes and 1% pages give 
general information concerning causes of 
fat breakdown as experienced in res- 
taurants. 


CIRCLE (64) ON THE REPLY CARD 


NEW PACKAGED MULTI-JET 
MIXER UNIT suitable for standby, peak 
shaving, or 100 percent service applica- 
tions in small or medium size plants is 
now available from Drake & Townsend. 
Designed for LPG-air plants with vary- 
ing load demands at pressures ranging 
from few inches we to 100 psi or more, 
unit maintains critical control and uni- 
formity of Btu content of sendout gas, 
and provides flexible low-load operations 
not ordinarily possible with single jet 
units. As a self-contained unit, Multi-Jet 
requires no building and is designed for 
outdoor service. Can supply 100 percent 
service at 30 deg below zero. 


CIRCLE (65) ON THE REPLY CARD 
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BULLETIN BOARD 


CATALOGS — BROCHURES — TECHNICAL DATA 





ARCHITECTS, CONTRACTORS, AND 
HEATING ENGINEERS will find the 
engineering and detailed information on 
Peerless Heater Company’s high-capacity, 
gas-fired cast iron boilers — now avail- 
able in new 8-page catalog — simplifies 
selection of the capacity boiler required 
for their project and helps estimate set- 
ting-up costs. Front and end view draw- 
ings, ratings, dimensions, and _ specifica- 
tions are given for the 33 boilers avail- 
able for use with natural, manufactured, 
and mixed gases with ratings from 600,- 
000 to 5,400,000 Btu per hr input. 


CIRCLE (66) ON THE REPLY CARD 





“MARGIN MASTER” BINDERS de- 
signed to house active marginally punched 
forms are described in new 3-fold bro- 
chure from Royal McBee Corporation. 
Model for unburst forms permits hous- 
ing directly from tabulating machine with 
bursting, stripping, and extra punching 
eliminated. Brochure illustrates step-by- 
step method for removing any portion of 
the sheet body as a unit when burst forms 
are stored. 


CIRCLE (67) ON THE REPLY CARD 


TEMPERATURE SENSING DEVICE 
developed by Robertshaw-Fulton is de- 
scribed in new bulletin. Advantages of 
the diaphragm temperature sensors for 
use in home and commercial appliances 
include low cost and temperature control 
up to 650 F. Units are now being used 
in coutrols for refrigerators, cooking 
ranges, vending machines, and many ap- 
pliances. 
CIRCLE (68) ON THE REPLY CARD 





BOOKSHELF 





Natural Gas Construction Data, 1958 
edition, published by Gas Appliance 
Manufacturers Association, 60 East 42nd 
Street, New York 17, New York. Price, 
$3. 

Study shows applications for construc- 
tion projects totaling $1.3 billion were 
before the Federal Power Commission on 
January 1, 1958. Additional applications 
amounting to $330,496,000, filed between 
January 1 and April 30 are also detailed 
in study. Study details individual con- 
struction projects and lists 149 cities of 
more than 50,000 population scheduled 
to receive new or additional natural gas 
supplies as a result of transmission pro- 
jects authorized by FPC during 1957. 
Names and addresses of pipeline and 
utility companies participating in various 
pipeline projects are listed. 


Better Report Writing, by Willis H. 
Waldo, published Reinhold Publishing 
Corporation, 430 Park Avenue, New 
York 22, New York. Pages, 231. Price, 
$4.75. 

Handy desk guide presents authorita- 
tive facts on important details of effective 
scientific composition, style, division of 
reports, tables, illustrations and use of 
words. Grammar and punctuation are 
assumed to be major problems in report 
writing and more than half the book is 
devoted to these two relatively minor, 
but overemphasized problems. Three ap- 
pendices condense large amount of infor- 
mation on abbreviations, symbols, and 
hyphenation. Chapter on proper use of 
words is particularly useful. 


The Arkansas Encyclopedia, edited and 
designed by William R. Ewald, Jr., pub- 
lished by Arkansas Industrial Develop- 
ment Commission, State Capitol, Little 
Rock, Arkansas. Four volumes, 500 
pages. Price, $25. 

Comprehensive and useful industrial 
development reference work on Arkan- 
sas, a four-volume, 500-page encyclope- 
dia is enclosed in permanent type slip 
case cover. Three of the four volumes in- 
cluding an 87-page Economic Atlas of 
Arkansas, a 222-page Directory of Ar- 
kansas Industries and a 100-page Photo- 
graphic Essay of Arkansas are being dis- 
tributed now. The fourth volume, An 


Economic History of Arkansas, in 60 
pages is to be published soon. Atlas 
contains basic economic information of 
agriculture, market, transportation, etc. 
The directory, in three sections, lists all 
of more than 3000 manufacturing firms: 
is cross indexed three ways, alphabeti- 
cally, what the industry makes and where 
the industry is located. Photographic 
Essay includes 159 pictures selected from 
more than 7000 photographs from files 
of newspapers, commercial and amateur 
photographers. Each section is available 
separately. 


Welding Handbook, Gas, Arc & Resist- 
ance Welding Processes, Section HI, 4th 
edition, published by American Welding 
Society, 33 West 39th Street, New York 
18, New York. Price, $9. 

Section II, one of five sections of the 
welding handbook, contains 13 chapters, 
each with a comprehensive bibliography. 
Fundamentals of process, principles of 
operation, base metal preparation, etc. 
are given for gas welding, pressure gas 
welding, shielded metal-arc welding, bare 
metal-arc welding, impregnated-tape, 
atomic-hydrogen welding, inert-gas metal- 
arc welding, and submerged arc welding. 
Equipment for arc welding is grouped 
under three headings—arc welding ma- 
chines, processes and accessories—is dis- 
cussed in detail. Fundamentals and de- 
scription of processes are also given for 
spot, seam, and projection as well as flash, 
upset, and percussion welding. 


Engineering Economy, by Clarence E. 
Bullinger, published by McGraw-Hill 
Company, 330 West 42nd Street, New 
York 36, New York, 3rd edition. Pages, 
379. Price, $7. 

Book acquaints engineer with economic 
factors of engineering projects, shows him 
how to evaluate such factors and esti- 
mate costs, and how to separate and de- 
fine intangibles. Methods and problems 
inherent in the financing of a project are 
covered. Three analyses that comprise an 
economic study are examined: The “econ- 
omy” analysis that attempts to evaluate 
worth-whileness of project in terms of 
profit and yield on investment; the “in- 
tangible” analysis that determines worth- 
whileness in terms of factors difficult to 
evaluate because of human judgment in- 
volved, and third, the “financial” analysis 
that explores problem of providing funds 
with which to make project possible. 
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all 
ms; Now there’s a Superior aluminum case meter to meet every 
oe domestic requirement...the 175, the 250 and the 340 cfh sizes 
hic ...and each size gives you: 
a | Long-term accuracy built right in...slow movement... 
=~ jig-assembled precision mechanism...sturdy cast table, 
ble always rigid...and a weather-resistant case. 
_| Easy Maintenance, whether it’s adjusting the tangent 
through the handy access in the top... removing for easy 
ist- access to the valves...or lifting out the valve table with the 
4th entire inner movement, simply loosening a few screws 
ing makes everything accessible. 
OK 
_] High Customer Appeal. ..clean-cut and modern in 
the appearance, these new aluminum case meters have been 
“ favorably received by utility customers everywhere. 
of Find out how this advanced-design meter will fit into your 
te. planning. Send for bulletin 1150...or take advantage of 
gas Superior’s nationwide sales and service by phoning the 
representative nearest you. 
tal- 
n SUPERIOR METER COMPANY, INC. 
C 
na- 19 West 50th Street, New York 20, N.Y. 
lis- A SUBSIDIARY OF NEPTUNE METER COMPANY 
de- 
for Branches: Atlanta * Boston * Chicago * Dallas * Denver 
sh, los Angeles ° Louisville * New York * North Kansas City, Mo. 
Philadelphia * Portland, Ore. * San Francisco 
In Canada: Neptune Meters ltd. * Toronto * Calgary 
Halifax * Montreal * St. John * Vancouver + Winnipeg 
E. 
Till 
ew 
es, : Superior’s 76 features: 
— Slow movement saves wear * Simple seam easily sealed 
sti- GUuuUGHU J Wu Easy-access table * Remove top without disturbing index 
~d Readily accessible valve seat « Gaskets stay resilient 
are Baante ~~ ms Entire mechanism on lift-out table 
a Sintered bearings oiled for life * Smooth arm operation 
ate e | P bs = Accurately-controlled diaphragm *« Handy carrying lugs 
= Easy access for calibration « Stacks solidly 
th- “a Index removable from front * Modern appearance 
va Conforms to A.G.A. standardization 
SiS 
ids 
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BE SURE YOUR METERS ARE 





BE SURE TOY SPECIFY 


The remarkably simple but dependable mechanism of the Sprague 
Meter saves you money two ways — First, you seldom need 
to make repairs because of Sprague’s unique operating principle 
which practically eliminates wear. Second, Sprague simplicity 
makes servicing extremely easy — cuts your equipment and labor 


costs — speeds maintenance operations. 


Start now to save money on maintenance and moderization. Be sure 
your meters are the easiest to maintain — be sure to specify Sprague. 


Call or write your Sprague representative today. 


COMBINATION METER AND REGULATOR 






The Sprague Combination Meter and 
Regulator is a compact dual-purpose 
unit which dependably regulates gas 
pressure and accurately measures the 
flow. It is neater looking, more effi- 
cient, and requires 60% less space 
than conventional arrangements. 

The Combination is especially easy to 
maintain and inspect because of its 
basic simplicity and few moving parts. 
It will also save you considerable labor 
and material expense on conversion 
to a higher pressure system. Details 
on this and other Sprague Meters 
available on request. 


GEM Sponsor 8 


Sponsor of 
“PLAYHOUSE 90” 
on CBS-TV 











THE METER COMPANY - BRIDGEPORT 1, CONN, 
WESTERN BRANCH — LOS ANGELES 23, CALIF. REGIONAL OFFICES — DAVENPORT, IOWA © HOUSTON 3, TEXAS © SAN FRANCISCO 11, CALIF. 
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